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(57) The present invention relates to a 3-amidinoaniline derivative represented by the general formula: 

"^CONH 



HHz Ft 



wherein R represents a hydrogen atom, a tower alkyl group, a lower alkenyl group etc.; R 1 represents a hydrogen atom, 
a hydroxy group, a tower alkyl group etc.; Y represents a single bond or an oxygen atom; and R 2 represents a lower 
alkyl group or a group represented by the general formula: 



Ql 
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wherein n represents 1 or 2; and T represents a hydrogen atom or a group represented by the general formula: 

-C(=NH)-W 

wherein W represents a lower alky I group; or a pharmaceutical^ acceptable salt thereof, which has a potent and selec- 
tive activated Wood coagulation factor X inhibitory activity, and an intermediate for producing both. 
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Description 
Technical Field 

[0001] The present invention relates to novel 3-amidinoaniline derivatives or pharmaceutical^ acceptable salts 
thereof which are useful as medicaments. 

Background Art ' r 

[0002] Anticoagulation therapy has been extensively performed for the prevention and treatment of thromboembolic 
diseases caused by accelerating blood dotting, and drugs such as heparin and warfarin potassium have been fre- 
quently used as anticoagulant agents at present. 

[0003] However, it is known that heparin is apt to cause a tendency to. bleed since it has antithromWn and activated 
. blood coagulation factor X inhibitory activities, 

[0004] Warfarin potassium is an anticoagulant which controls biosynthesis of vitamin K-dependent coagulation fac- 
tor, and it is difficult to control the anticoagulation capacity due to its action mechanism when this drug is used in the 
prevention and treatment of thromboembolic diseases. Therefore, this drug is extremely difficult to use clinically. 
[0005] In recent years, selective thrombin inhibitors have been developed and have been used clinically. However, 
since thrombin plays a close part in the conversion of fibrinogen into fforin in blood coagulation cascade reactions and 
platelet activation and aggregation, thrombin inhibitors also have similar problems to those of heparin from the safety 
point of view such as a tendency to bleed and it has been reported that their effects are not necessarily enough. 
[0006] On the other hand, activated Wood coagulation factor X t which acts at the junction of the extrinsic and intrin- 
sic blood coagulation cascade reactions, locates upstream to thrombin, so that coagulation inhibition is more efficient 
than that of thrombin inhibitors and therefore activated blood coagulation factor X inhibitors attract public attention as 
drugs having a possibility of inhibiting the coagulation system effectively. 

[0007] Furthermore, with the changes in European and American life styles and the increase in aged population in 
recent years, the incidence of thromboembolic diseases such as myocardial infarction and arteriovenous obstruction 
will continue to increase, and therefore, demands for the development of more effective anticoagulants are great and 
the social importance of their treatment has been increasing more and more. 

Disclosure of Invention 

[0008] The present inventors have extensively studied in order to find novel compounds having excellent activated 
blood coagulation factor X inhibitory activity. As a result, it has been found unexpectedly that certain 3-amidinoaniline 
derivatives have a potent and selective activated Wood coagulation factor X inhibitory activity, thereby forming the basis 
of the present invention. 

[0009] Accordingly, the present invention relates to a 3-amidinoaniline derivative represented by the general for- 
mula: 



wherein R represents a hydrogen atom, a lower alkyi group, a lower alkenyl group, a cydoalkyi-substttuted lower alkyl 
group, a hydroxy -substituted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have an aryl 
group as a substituent, a lower alkoxy -substituted lower alkenyl group which may have an aryl group as a substrtuerrt, 
an aryi-substituted lower alkyl group which may have from one to three substrtuents selected from the group consisting 
of a hydroxy group, a lower alkyl group, a tower alkoxy group, a hydroxy-substituted lower alkoxy group, an aryi-substi- 
tuted lower alkoxy group, a carboxy-substituted lower alkoxy group, a lower alkoxycarbonyl -substituted lower alkoxy 
group, a carboxy-substituted lower alkenyl group, a lower alkoxycarbonyl -substituted lower alkenyl group, a carbamoyl - 
substituted lower alkoxy group, a carboxy group, a lower alkoxycarbonyl group, a lower alkyl sutfonyl group, a surfamoyl 
group and a halogen atom, a group represented by the general formula: 




NH 2 



R 
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wherein A represents a lower alkylene group; and the ring Z fused with the benzene ring represents a 6-membered aro- 
w rnatic heterocyclic group which contains one or two nitrogen atoms in the ring or a group represented by the general 
formula: 



15 




20 

wherein A represents a lower alkylene group; B represents a hydrogen atom, a lower alkyl group, a carboxy-substituted 
lower alkyl group, a lower aJkoxycarbony I -substituted lower alkyl group, a carbarnoyl-substituted lower alkyl group or an 
aryl -substituted lower alkyl group which may have a hydroxy group or a lower alkyl group as a substituent; and D rep- 
resents a hydrogen atom or a lower alkyl group ; R 1 represents a hydrogen atom, a hydroxy group, a lower alkyl group, 
25 a hydroxy-substituted lower alkyl group, a lower alkoxy group which may have an aryl group as a substituent or a halo- 
gen atom; Y represents a single bond or an oxygen atom; and R 2 represents a lower alkyl group or a group represented 
by the general formula: 




wherein n represents 1 or 2; and T represents a hydrogen atom or a group represented by the general formula: 

35 

-C(=NH)-W 

wherein W represents a lower alkyl group or a pharmaceutically acceptable salt thereof. 

[001 0] The present invention also relates to a pharmaceutical composition comprising a 3-amidinoaniline derivative 
40 represented by the above general formula (I) or a pharmaceutically acceptable salt thereof. 

[0011] The present invention additionally relates to an activated Wood coagulation factor X inhibitor which com- 
prises, as an active ingredient, a 3-amidinoaniline derivative represented by the above general formula (I) or a pharma- 
ceutically acceptable salt thereof. 

[001 2] The present invention also relates to a method for the prevention or treatment of thromboembolic diseases 
45 which comprises administering a 3-amidinoaniline derivative represented by the above general formula (I) or a pharma- 
ceirtically acceptable salt thereof. 

[001 3] The present invention relates as well to a use of a 3-amidinoaniline derivative represented by the above gen- 
eral formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a pharmaceutical composition for 
the prevention or treatment of thromboembolic diseases. 
so [001 4] The present invention also relates to a process for the manufacture of a pharmaceutical composition for the 
prevention or treatment of thromboembolic diseases, characterized in the use, as an essential constituent of said phar- 
maceutical composition, of a 3-amidinoanfline derivative represented by the above general formula (I) or a pharmaceu- 
tically acceptable salt thereof. 

[001 5] The present invention additionally relates to a 3<yanoaniline derivative represented by the general formula: 

55 
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(II) 



wherein R 3 represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a cycloalkyl-substrtuted lower alkyl 
group, a hydroxy-substrtuted lower alkyl group, a lower alkoxy-substituted lower alkyt group which may have an aryl 
group as a substituent, a lower alkoxy-substituted lower alkenyl group which may have an aryl group as a substituent, 
an aryl-substituted lower alkyl group which may have from one to three substituents selected from the group consisting 
of a hydroxy group which may have a protective group, a lower alkyl group, a lower alkoxy group, a hydroxy-substituted 
lower alkoxy group, an aryl-substituted lower alkoxy group, a carboxy-substituted lower alkoxy group, a lower alkoxycar- 
bonyl-substituted lower alkoxy group, a carboxy-substrtuted lower alkenyl group, a lower alkoxy-carbonyl-substituted 
lower alkenyl group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylsuKonyl group, a surfamoyl group and 
a halogen atom, a group represented by the general formula: 




wherein A represents a lower alkylene group; and the ring Z fused with the benzene ring represents a 6-m ember ed aro- 
matic heterocyclic group which contains one or two nitrogen atoms in the ring or a group represented by the general 
formula: 



I 




wherein A represents a lower alkylene group; B 1 represents a hydrogen atom, an amino-protective group, a lower alkyl 
group, a carboxy-substituted lower alkyl group, a lower alkoxy-carbonyl-substituted lower alkyl group or an aryl-substi- 
tuted lower alkyl group which may have a hydroxy group or a lower alkyl group as a substituent; and D represents a 
hydrogen atom or a lower alkyl group ; R 4 represents a hydrogen atom, a lower alkyl group, a protected hydroxy-sub- 
stituted lower alkyl group, a lower alkoxy group which may have an aryl group as a substituent or a halogen atom; y rep- 
resents a single bond or an oxygen atom; and R 5 represents a lower alkyl group or a group represented by the general 
formula: 




wherein n represents 1 or 2; and P represents a hydrogen atom or an amino-protective group or a salt thereof 
[001 6] In the compounds represented by the above general formula (I) of the present invention, the term "lower 
alkyl group" means a straight- or branched-chain alkyi group having 1 to 6 carbon atoms such as a methyl group, an 
ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a pentyl group, an 
isopentyl group, a neo-pentyl group, a 1 -methylbutyl group, a 2-methylbutyl group or a hexyl group with the proviso that, 
when the substituent R is a hydroxy-substrtuted lower alkyl group, said hydroxy group does not exist at the a-position, 
and the term lower alkenyl group - means a straight- or branched-chain alkenyl group having 2 to 6 carbon atoms such 
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as a vinyl group, an allyl group, a 1-propenyl group, a 1-butenyl group, a 2-butenyi group, a 3-butenyl group, a 2-meth- 
ylallyl group or a 3-methyl-2-butenyl group with the proviso that the substituent R does not have a double bond at the 
1 -position. 

[001 7] * The term "lower alkoxy group" means a straight- or branched-chain alkoxy group having 1 to 6 carbon atoms 
5 such as a methoxy group, an ethoxy group, a propoxy group, an isopropoxy group, a butoxy group, an isobutoxy group, 
a sec-butoxy group, a tert -butoxy group, a pentyloxy group, an isopentyloxy group, a neo-pentyloxy group, a tert-penty- 
loxy group or a hexyloxy group, the term "lower alkoxy-substituted lower alkyl group" means the above aikyl group hav- 
ing the above tower alkoxy group at a position except for the a-position, and the term "lower alkoxycarbonyl group" 
means a straight- or branched-chain alkoxycarbonyl group having 2 to 7 carbon atoms such as a methoxy carbonyl 
10 group, an ethoxycarbonyl group, a propoxycarbonyl group, an isopropoxycarbonyl group, a butoxycarbonyl group, an 
isobutoxy carbonyl group, a sec-butoxy carbonyl group, a tert-butoxy carbonyl group, a pentyloxycarbonyl group, an iso- 
pentyloxy carbonyl group, a neo-pentyloxy carbonyl group, a tert-pentyloxycarbonyl group or a hexyloxycarbonyl group. 
[001 8] The term "aryl group" means an aromatic hydrocarbon group such as a phenyl group or a naphthyl group, 
and the term "cycloalkyl group" means a 3 to 7-membered cyclic alkyl group. 
15 [001 9] The term "halogen atom" includes a fluorine atom, a chlorine atom, a bromine atom and an iodine atom, and 
the term "lower alkylsurfonyl group" means a straight- or branched-chain alkylsulfbnyl group having 1 to 6 carbon atoms 
such as a methanesulfonyl group or an ethanesurfonyl group. 

[0020] The term "lower alkylene group" means a straight- or branched-chain alkylene group having 1 to 6 carbon 
atoms such as a methylene group, an ethylene group, a trimethylene group, or a propylene group. 

20 [0021] The term "6-membered aromatic heterocyclic group which is fused with the benzene and contains one or 
two nitrogen atoms in the ring" means a bicyclic aromatic heterocyclic group such as a 5-qutnolyl group, a 6-quinolyl 
group, a 7-quinoiyt group, an 8-quinolyt group, a 5-isoquinolyl group, a 6-isoquinolyl group, a 7-isoquinoly! group, an 8- 
isoquinolyl group, a 5-phthalazinyl group, a 6-phthalazinyl group, a 5-quinoxalinyl group, a 6-quinoxalinyl group, a 5- 
quinazolinyl group, a 6-quinazolinyl group, a 7-quinazolinyl group an 8-quinazolinyl group, a 5-cinnolinyl group, a 6-cin- 

25 nolinyl group, a 7-cinnolinyl group, or an 8-cinnolinyl group. 

[0022] The compounds represented by the general formula (I) of the present invention can be prepared, for exam- 
ple, by converting a 3-cyanoaniline derivative represented by the general formula: 



30 




cm 



35 

wherein R 3 represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a cycloalkyl -substituted lower alkyl 
group, a hydroxy-substrtuted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have an aryl 
group as a substituent, a lower alkoxy-substituted lower alkenyl group which may have an aryl group as a substituent. 
an aryl-substituted lower alkyl group which may have from one to three substtuents selected from the group consisting 
40 of a hydroxy group which may have a protective group, a lower alkyl group, a lower alkoxy group, a hydroxy-substituted 
lower alkoxy group, an aryl-substituted lower alkoxy group, a carboxy-substituted lower alkoxy group, a lower alkoxycar- 
bonyl-substituted lower alkoxy group, a carboxy-substituted lower alkenyl group, a lower alkoxycarbonyl-substituted 
lower alkenyl group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylsurfonyl group, a suMamoyl group and 
a halogen atom, a group represented by the general formula: 

45 

A — 



50 




wherein A and the ring Z fused with the benzene ring have the same meanings as mentioned above or a group repre- 
sented by the general formula: 

55 
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wherein B 1 represents a hydrogen atom, an amino-protectjve group, a lower alkyl group, a carboxy-substrtuted lower 
alkyl group, a lower alkoxycarbonyl-substituted lower alkyl group or an aryl-substrtuted lower alkyl group which may 
have a hydroxy group or a lower alkyl group as a substituent; and A and D have the same meanings as mentioned 
above ; R 4 represents a hydrogen atom, a lower alkyt group, a protected hydroxy-substrtuted lower alkyl group, a lower 
alkoxy group which may have an aryl group as a substituent'or a halogen atom; R 5 represents a lower alkyl group or a 
group represented by the. general formula: 

— ( V-p 



wherein P and n have the same meanings as mentioned above ; and Y has the same meaning as mentioned above into 
a 3-amidinoaniline derivative represented by the general formula: 




wherein R 6 represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a cycloafkyl-substituted lower alkyl 
group, a hydroxy-substrtuted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have an aryl 
group as a substituent, a lower alkoxy-substituted lower alkenyl group which may have an aryl group as a substituent, 
an aryl-substrtuted lower alkyl group which may have from one to three substituents selected from the group consisting 
of a hydroxy group, a lower alkyl group, a lower alkoxy group, a hydroxy-substrtuted lower alkoxy group, an aryl- substi- 
tuted lower alkoxy group, a carboxy-substrtuted lower alkoxy group, a lower aJkoxycarbony I -substituted lower alkoxy 
group, a carboxy-substrtuted lower alkenyl group, a lower alkoxycarbonyl-substituted lower alkenyl group, a carbamoyl - 
substituted lower alkoxy group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylsulfonyl group, a sulfamoyl 
group and a halogen atom, a group represented by the general formula: 




wherein A and the ring 2 fused with the benzene ring have the same meanings as mentioned above or a group repre- 
sented by the general formula: 
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B 



wherein A, B and D have the same meanings as mentioned above ; R 7 represents a hydrogen atom, a lower alkyl group, 
a hydroxy-substituted lower alkyl group, a lower alkoxy group which may have an aryl group as a substituent or a halo- 
gen atom; and R 5 and Y have the same meanings as mentioned above, if necessary, removing the amino-protective 
group, rf desired, allowing the resulting compound to react with an alkyliminoether compound represented by the gen- 
eral formula: 



wherein U represents a lower alkoxy group; and W has the same meaning as mentioned above to prepare a compound 
represented by the general formula: 



wherein R 2 , R 6 , R 7 and Y have the same meanings as mentioned above , and, if desired, subjecting suitably the result- 
ing compound to debenzylation by hydrogenolysis. reduction of tne double bond, hydrolysis of the ester group or ester- 
rfication in the usual way. 

[0023] The compounds having a functional group such as a hydroxy group, an amino group, a carboxyl group and 
the like can be allowed to react after introducing an appropriate protective group as occasion demands. As the protec- 
tive group, the groups commonly used for the protection of satd functional groups can be used with no particular limita- 
tion, and as examples of the protective groups, a carbamate group such as tert-butoxycarbonyl and benzyloxycarbonyl, 
an alkyl group such as benzyl, methyl and tert-butyl, a silyl group such as trimethylsilyl and tert-butytdimethylsilyl, an 
acetal group such as methoxymethyl and tetrahydropyranyl, and an acyl group such as acetyl, benzoyl and trrfluoro- 
acetyl are illustrative. 

[0024] The reactions from a 3-cyanoaniline derivative represented by the above general formula (I.I) to an am'dino 
derivative represented by the general formula (la) in the aforementioned production process are shown as the following 
scheme 



NH 






R 6 



NH 2 




.Y-R s 



NC 



(CO 



(la) 



wherein R 3 , R 4 , R 5 , R 6 . R 7 and Y have the same meanings as mentioned above. 
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Method 1 

[0025] A 3-cyanoaniline derivative represented by the above general formula (II) is allowed to react with an alcohol 
such as methanol or ethanol in the presence of a hydrogen halide such as hydrogen chloride or hydrogen bromide usu- 
ally at from -20°C to room temperature, and then the resulting imidate compound is allowed to react with ammonia or 
an ammonium salt such as ammonium carbonate, ammonium chloride or ammonium acetate to obtain a 3-amidi- 
noaniline derivative represented by the above general formula (la). As the solvent used, methanol, ethanol, tetrahydro- 
furan or dichloromethane are illustrative. 



Method 2 



[0026] A 3-cyanoaniline derivative represented by the above general formula (II) is allowed to react with hydrogen 
sulfide in the presence of an organic base such as triethylamine or pyridine usually at from -20 °C to room temperature, 
the resulting thioamide compound is allowed to react with a lower alkyl halide compound such as methyl iodide or ethyl 
iodide to prepare a thioimidate compound, and then the resulting compound is allowed to react with ammonia or an 
ammonium salt such as ammonium carbonate, ammonium chloride or ammonium acetate to obtain a 3-amidinoaniline 
derivative represented by the above general formula (la). As the solvent used, methanol, ethanol, tetrahydrofuran or 
dichloromethane are illustrative. 

[0027] When the amino-protective group is not eliminated during the aforementioned reactions, the protective 
group can be easily removed by treatment in the usual way. 

[0028] When converting a 3-cyanoaniline derivative represented by the above general formula (II) into a 3-amidi- 
noaniline derivative represented by the above general formula (la), the carboxyl group may be esterified by the alcohol 
used, and the lower alkoxycarbonyl group may be subjected to ester interchange with the alcohol used. 
[0029] When the imidate compound or thioimidate compound is treated with ammonia the lower alkoxycarbonyl 
group may be converted into a carbamoyl group in addition to the conversion into an amidino group. 
[0030] The reaction of a cyclic amine compound represented by the general formula (la*) with an alkyliminoether 
compound represented by the above general formula (III) in the aforementioned production process is shown as the fol- 
lowing scheme 



NH 2 R 8 

NH 



CIO ^ (W) 

<ni) 



wherein R 6 , R 7 , Y, W and n have the same meanings as mentioned above. 

[0031 ] A compound represented by the above general formula (la*) is allowed to react with an alkyliminoether rep- 
resented by the above general formula (III) in the presence of a base such as triethylamine or N-methylmorpholine usu- 
ally at from -20 °C to 50 °C to obtain a compound represented by the above general formula (lb'). As the solvent used, 
ethanol, methanol, dichloromethane, or N.N-dimethyrformamkle are illustrative. 

[0032] For example, debenzylation by hydrogenolysis and reduction of the double bond can be earned out using a 
palladium catalyst such as palladium on carbon in a protic solvent such as an alcohol or water, an aprotic solvent such 
as tetrahydrofuran or ethyl acetate, or a mixture thereof in the presence of an acid catalyst such as hydrochloric acid as 
occasion demands, usually at from 0°C to 50°C under a hydrogen atmosphere and at atmospheric pressure. 
[0033] For example, hydrolysis of the ester group can be carried out by treating the corresponding ester derivative 
in the presence of an acid such as hydrochloric acid, sulfuric acid or p-toluenesutfonic acid in a solvent containing water, 
usually at from 0 °C to 50 °C. or by subjecting the corresponding ester derivative not having an alkanimidoyl group to 
alkali hydrolysis using for example sodium hydroxide. Esterif ication or ester interchange can be carried out by allowing 
the corresponding carboxyiic acid derivative or ester derivative to react with a desired alcohol in the presence of an acid 
such as hydrochloric acid, sulfuric acid or p-toluenesulfonic acid. 

[0034] The nrtrile compounds represented by the above general formula (II) which are used as starting materials in 
the aforementioned production process can be prepared, for example, by the following steps A-B. 
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STEP A 



NC 

R3 



R J 

(iv) (V) - (m 

wherein R 3 ( R 4 ,R S and Y have the same meanings as mentioned above. 
Step A 

[0035] A carboxyiic acid derivative represented by the above general formula (IV) is condensed with an aniline 
derivative represented by the above general formula (V) using a condensing agent such as dicyclohexylcarbodiimide, 
1-ethyl-(3-dimethylaminopropyl)carbodiimide hydrochloride or diethyl cyanophosphate, if necessary in the presence of 
an agent for making an activated ester such as 1 -hydroxybenzotriazole in an aprotic solvent such as acetonttrile or N.N- 
dimethytformamide. usually at from 0 °C to room temperature and, if desired, removal of the protective group to obtain 
a 3-cyanoaniline compound represented by the above general formula (II). 



STEP B 

.R 4 /v y ' rS ^wR 4 /^ y -R 5 



H R a — X p8 

(Ha) (VI) (lib) 



wherein R 8 represents a lower alkyl group, a lower alkenyl group, a cycloalkyl-substituted lower alkyl group, a hydroxy- 
substituted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have an aryl group as a substitu- 
ent, a lower alkoxy-substituted lower alkenyl group which may have an aryl group as a substrtuent, an aiyl-substituted 
lower alkyl group which may have from one to three substituents selected from the group consisting of a hydroxy group 
which may have a protective group, a lower alkyl group, a lower alkoxy group, a hydroxy-substrtuted lower alkoxy group, 
an aryl-substrtuted lower alkoxy group, a carboxy-substituted lower alkoxy group, a lower aJkoxycarbonyl- substituted 
lower alkoxy group, a carboxy-substituted lower alkenyl group, a lower aJkoxycarbonyl -substituted lower alkenyl group, 
a carboxy group, a lower alkoxycarbonyl group, a lower aikylsuKonyl group, a sutfamoyl group and a halogen atom, a 
group represented by the general formula: 



A— 




wherein A and the ring Z fused with the benzene ring have the same meanings as mentioned above or a group repre- 
sented by the general formula: 
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I 



5 




io wherein A, B 1 and D have the same meanings as mentioned above ; X represents a halogen atom; and R 4 , R 5 and Y 
have the same meanings as mentioned above. 

StepB 

is [0036] A 3-cyanoaniline derivative represented by the above general formula (Ha) obtained by the aforementioned 
Step A is allowed to react with a halogeno compound represented by the above general formula (VI) in the presence of 
an organic base such as N-ethykJiisopropylamine or triethylamine, or an inorganic base such as potassium carbonate 
in a polar solvent such as an alcohol e.g., 2-butanol; N.N-dimethytforrnamide or dimethylsulfoxide, or a mixture thereof 
usually at from 0 °C to 100 °C, and, if desired, removed the protective group to obtain a 3-cyanoaniline compound rep- 

20 resented by the above general formula (lib). 

[0037] In the aforementioned method for preparing 3-cyanoaniline derivatives represented by the above general 
formulae (II) and (lib), reactions such as deprotection including debenzylation by hydrogenolysis, reduction of the dou- 
ble bond, N, O or C-alkylation can be carried out by reacting suitably in the usual way. 

[0038] The carboxylic acid derivatives represented by the above general formula (IV) which are used in the afore- 
55 mentioned Step A can be prepared, for example, by the following steps. 
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JCtl 



NC ^ 'NH 2 
(VH) 



10 



BfCHzCOOR 
(X) 



10 



I 

BfCH 



SIE2-E 
BrCH2COOR 10 
X) 



R*^^^NH 2 NC 

(Vffl) (EX) 



PT CF * STEP D NC-^fl^COORio 



(xn) 



STEP F j 

a -x ( VI ) | 



STEP g I 
R 8 -X(VI) j 

XX 



25 



BfCHaCOOR 

(X) 



STEP H 



N"~*COOR 10 
R« 



(XI) 



(Xffl) 



I 



STEP I 
or J 



R 4 



35 



I 

(IV) 



NCT >T "COOH 
R3 



45 



wherein R 9 represents a cyano group or a carbamoyl group; R 10 represents a lower alkyl group or a benzyl group; and 
R 3 ,R 4 , R 8 and X have the same meanings as mentioned above 

Step Q 

[0039] An aniline derivative represented by the above general formula (VIII) is allowed to react with trifluoroacetic 
anhydride in the presence of an organic base such as triethyiamine or pyridine in an inert solvent such as dichlorometh- 
ane, a mixture thereof, or without solvent usually at from 0 °C to room temperature. 

so Step D 

[0040] An amide derivative represented by the above general formula (IX) is allowed to react wrth a bromoacetic 
acid derivative represented by the above general formula (X) in the presence of a base such as sodium hydride or 
potassium tert-butoxide in a polar solvent such as N.N^imethyrformamide or tetrahydrofuran. or a mixture thereof, usu- 
55 ally at from room temperature to 100 °C. 
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StepE 

[0041] An aniline derivative represented by the above general formula (VII) is allowed to react with a bromoacetic 
acid derivative represented by the above general formula (X) in the presence of a base such as potassium carbonate 
5 in a solvent such as N,N-cfimethyfformamide or dimethylsulfoxide, or a mixture thereof, usually at from room tempera- 
ture to 100 °C after adding an activating agent such as sodium iodide as appropriate. 

StepF 

io [0042] An amide derivative represented by the above general formula (IX) is allowed to react with a halogeno com- 
pound represented by the above general formula (VI) in the presence of a base such as potassium hydroxide in a polar 
solvent such as acetone, or a mixture thereof usually at from room temperature to 80 °C, 

StepG 

75 

[0043] A glycine ester derivative represented by the above general formula (XII) is allowed to react with a halogeno 
compound represented by the above general formula (VI) in the presence of an organic base such as N*ethykJiisopro- 
pylamine or triethylamine in a polar solvent such as an alcohol e.g., ethanol, 2-butanol; or N.N-dimethyiformamide, or a 
mixture thereof, usually at from room temperature to 100 0 C, or in the presence of an inorganic base such as sodium 
20 hydride in an aprotic and polar solvent such as N t N-dimethyHormamide usually at from 0 °C to 100 °C. 

StepH 

[0044] A compound represented by the above general formula (XI) is allowed to react with a bromoacetic acid 
25 derivative represented by the above general formula (X) in the presence of a base such as potassium carbonate in a 
polar solvent such as dimethylsulfoxide or N.N-dimethylformamide. or a mixture thereof usually at from room tempera- 
ture to 100 °C. 

Step I 

30 

[0045] A glycine ester derivative represented by the above general formula (XII) or (XIII) is treated with alkali 
hydroxide such as sodium hydroxide or potassium hydroxide in an alcohol, water or an alcohol containing water usually 
at from 0 °Cto50°C/ 

35 Step J 

[0046] A glycine benzyl ester derivative represented by the above general formula (XII) or (XIII) is allowed to react 
in the presence of a palladium catalyst such as palladium on carbon in a protic solvent such as an alcohol or water, an 
aprotic solvent such as tetrahydrofuran or ethyl acetate, or a mixture thereof usually at from room temperature to 50 °C 
40 under a hydrogen atmosphere at atmospheric pressure after adding an acid catalyst such as, suitably hydrochloric acid, 
as appropriate. 

[0047] The compounds of the present invention obtained by the aforementioned production process can be easily 
isolated and purified by conventional separation means such as fractional recrystallization, precipitation, purification 
using column chromatography and solvent extraction. 

45 [0048] The 3-amidinoaniline derivatives represented by the above general formula (I) of the present invention can 
be converted into their pharmaceutically acceptable salts in the usual way. Examples of the such salts include acid addi- 
tion salts with mineral acids (e.g., hydrochloric acid, hydrobromic acid, hydroiodic add, sulfuric acid, nitric acid and 
phosphoric acid) acid addition salts with organic acids (e.g., formic acid, acetic acid, methanesulfonic acid, benzenesul- 
fonic acid, p-toluenesurfbnic acid, propionic acid, citric acid, succinic acid, tartaric acid, furnaric acid, butyric acid, oxalic 

so acid, malonic acid, maleic acid, lactic acid, malic acid, carbonic acid, glutamic acid and aspartic acid, salts with inor- 
ganic bases such as a sodium salt and a potassium salt and salts with organic amines (e.g., morphoJine. piper idine or 
lysine). 

[0049] In addition, the compounds represented by the above general formula (0 of the present invention also 
include its hydrates and solvates with pharmaceutically acceptable solvents, e.g. ethanol. 
£5 [0050] Of the compounds represented by the above general formula (I) of the present invention, the compounds 
having an unsaturated bond exist in two geometrical isomer forms. Either the cis (Z) isomer or trans (E) isomer can be 
employed in the present invention. 

[0051 ] Of the compounds represented by the above general formula (I) of the present invention, compounds having 
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an asymmetric carbon atom exist in the two optical isomer forms (/?) configuration and (S) configuration. Either of the 
isomers or a mixture thereof can be employed in the present invention. 

[0052] Of the compounds represented by the above general formula (I) of the present invention, compounds 
wherein tautomers exist can be employed as either one of the tautomers or a mixture thereof in the present invention. 
5 [0053] The compounds represented by the above general formula (I) of the present invention are compounds hav- 
ing a potent inhibitory activity on activated blood coagulation factor X and anti-coagulation activity. The compounds rep- 
resented by the above general formula (I) of the present invention also have an extremely weak inhibitory activity on 
thrombin and therefore are highly selective activated blood coagulation factor X inhibitors. 

[0054] The compounds represented by the above general formula (I) of the present invention are selective activated 
10 blood coagulation factor X inhibitors. In consequence, the compounds of the present compounds are extremely useful 
as agents for the prevention or treatment of cerebral infarction, cerebral thrombosis, cerebral embolism, transient cere- 
bral ischemic attack (TIA), subarachnoid hemorrhage, myocardial infarction, unstable angina, pulmonary thrombosis, 
pulmonary embolism, Berger disease, peripheral arterial obstruction, deep venous thrombosis, disseminated intravas- 
cular coagulation syndrome, thrombus formation after artificial Wood vessel operation or after artificial valve replace- 
is ment, restenosis and reocculusion after coronary intervention such as percutaneous transluminal coronary angioplasty 
(PTCA) or percutaneous transluminal coronary recanalization (PTCR) surgery, and thrombus formation at the time of 
extracorporeal circulation, agents for the prevention of Wood coagulation at the time of insertion of a Wood vessel cath- 
eter, and agents for the prevention or treatment of influenza virus infection based on their activity in inhibiting growth of 
the influenza virus. 

20 [0055] The compounds represented by the above general formula (I) of the present invention are very safe com- 
pounds. For example, in acute toxicity test using rats, no death was observed after an intravenous administration of 2- 
[N-{3-amidir>ophenyl)-N-(3-cart^ 
di hydrochloride at a dose of 30 mg/kg. 

[0056] When the 3-amidinoaniline derivatives represented by the above general formula (I) of the present invention 
25 and pharmaceutical^ acceptable salts thereof are employed in practical treatment, they are administered orally or 
parent erally in the form of appropriate pharmaceutical compositions such as tablets, powders, fine granules, granules, 
capsules, injections, solutions, adhesive preparations, ointments or suppositories. These pharmaceutical compositions 
can be formulated in accordance with conventional methods using conventional pharmaceutical carriers, excipients and 
other additives. 

30 [0057] The dosage is appropriately decided depending on the sex, age, body weight, and extent of symptoms of 
each patient to be treated, which is approximately within the range of from 1 to 5.000 mg per day per adult human in 
the case of oral administration and approximately within the range of from 0.01 to 500 mg per day per adult human in 
the case of parenteral administration, and the daily dose can be divided into more than one dose per day. 

35 Industrial A pplicability 

[0058] The compounds of the present invention have a potent and selective inhibitory activity on activated Wood 
coagulation factor X, and are therefore extremely suitaWe for the prevention or treatment of thromboembolic diseases. 

40 Best Mode for Carrying Out the Invention 

[0059] The present invention is further illustrated in more detail by way of the following Reference Examples, Exam- 
ples and Test Examples. The present invention is not limited thereto. 

45 Reference Example 1 

1 -tert- Butoxv(^rbonvl-4-hvdroxvoiperidine 

[0060] 4-HydroxypipericCne (10.0 g) was dissolved in 100 ml of 2 N aqueous sodium hydroxide solution, 27.3 ml of 
so di-tert-butyl dicarbonate was added to the solution, and the mixture was stirred for 6 hours. Water was added to the 
reaction mixture, and the mixture was extracted with diethyl ether. The organic layer was washed successively with 10 
% aqueous citric acid solution and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure to give 1 9. 1 g of 1 -tert^xjtoxycanbonyl-4-hydrcxypiperidine 

55 1 H-NMR(CDCI 3 )6ppm: 

1.35-1.70 (12H, m). 1.80-1.90 (2H, m), 2.95-3.10 (2H, m), 3.75-3.95 (3H, m) 
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Reference Example 2 

4-(1-tert-ButoxvcartX)nvlDiperidin-4-yloyv^nitrobenzene 

5 [0061] Sodium hydride (4.5 g ( 60 % in oil) was suspended in dry hexane. and the supernatant was decanted^ A 
solution of 31 .14 g of 1 -tert-butoxycarbonyl-4-hydroxyperidine in 500 ml of dimethyteuifoxide was added to the resultjng 
residue under ice-cooiing, and the mixture was stirred under an argon atmosphere at room temperature for 30 minutes. 
To the reaction mixture was added 24.41 g of 4-chloronitrobenzene portionwise, and the mixture was stirred at 60 °C 
for 4 hours. Water was added to the reaction mixture, and the resulting precipitates were collected by filtration and 

io washed with hexane and diethyl ether to give 30.70 g of 4-(1 -tert-rjutoxycarbonylpiperidin-4-yloxy)nitrobenzene. 

1 H-NMR(CDCI 3 )5ppm: 

1.46 (9H, s) ( 1.72-1.86 (2H, m), 1.90-2.03 (2H. m), 3.32-3.45 (2H ( m), 3.63-3.76 (2H, m), 4.55-4.65 (1H, m), 6.90- 
7.00 (2H, m), 8.13-8.24 (2H, m) 

15 

Reference E xample 3 

4-n-tert-ButoxvcarbonvlDiperidin-4-vloxv)aniline 

so [0062] 4^1-tert-Butoxycarbonylpiperidin-4-yloxy)nitrobenzene (11.87 g) was dissolved in a mixture of 150 ml of 
ethanol and 150 ml of tetrahydrofuran, and 780 mg of 10 % palladium on carbon was added to the solution. The mixture 
was stirred at atmospheric pressure under a hydrogen atmosphere at room temperature for 5 hours. The insoluble 
material was removed by filtration and the filtrate was concentrated under reduced pressure to give 9.75 g of 4-(1 -tert- 
butoxycarbonylpiperidin-4-yloxy)aniline. - i„ 

25 

1 H-NMR(CDCI 3 )6ppm: * 
1.46 (9K s), 1.60-1.77 (2H, m), 1.80-1.95 (2H, m), 3.20-3.80 (6H. m). 4.21-4.30 (1H, m). 6.58-6.67 (2H, m), 6.<72- 
6.80 (2H. m) 

30 Reference Example 4 . 

4-Phenvfptperidine hydrochloride 

[0063] 1,2.5.6-Tetrahydro-4-phenylpyridine hydrochloride (125 g) and 12.0 g of 10 % palladium on carbon were 
35 suspended in 1 L of methanol, and the suspension was stirred at atmospheric pressure under a hydrogen atmosphere 
at room temperature for 5 hours. The insoluble material was removed through Celite®, and the filtrate was concentrated 
under reduced pressure. The resulting residue was suspended in ethyl acetate and a small amount of ethanol, and the 
insoluble material was collected by filtration to give 60.3 g of 4-phenylpiperidine hydrochloride. 

40 1 H-NMR(DMSOd 6 ) 6 ppm: 

1.79-2.01 (4H, m). 2.73-3.08 (3H, m) ( 3.20-3.45 (2H, m), 7.10-7.40 (5H, m), 9.18 (2H, bf-s) 

Reference Example 5 

as 4-PhenvH -trifluoroacetYlpiperidine 

[0064] To 50 ml of dichloromethane were added 10.0 g of 4-phenylpiperidine hydrochloride and 25 ml of triethyl- 
amine, and 8.5 ml of trrfluoroacetic anhydride was added dropwise to the mixture under ice-cooling. After stirring at 
room temperature for 2 hours, the reaction mixture was concentrated under reduced pressure. The resulting residue 
so was suspended in diethyl ether, the insoluble material was removed through Celite®, and the filtrate was washed suc- 
cessively with water, dilute hydrochloric acid, a saturated aqueous sodium hydrogen carbonate solution and brine. The 
organic layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure to give 12.45 g 
of 4-phenyl-1 -trrfluoroacetylpiperidine. 

£5 1 H-NMR(CDCI 3 ) 6 ppm: 

1.63-1.80 (2H, m), 1.90-2.07 (2H, m), 2.74-2.93 (2H, m), 3.17-3.32 (1H, m), 4.06-4.21 (1H, m), 4.62-4.78 (1H, m). 
7.11-7.40 (5H, m) 
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Reference Example 6 
4-(4-Nitrophenvn-1-tr'rfluoroacetvlpiperidine 

s [0065] 4-Phenyl-1 -trifluoroacetylpiperidine (123.7 g) was dissolved in 600 mi of trrfluoroacetic acid, and 82.0 g of 
sodium nitrate was added to the solution under ice-cooling. The mixture was stirred at room temperature for 14 hours, 
and the insoluble material was removed through Celrte®, and the filtrate was concentrated under reduced pressure. 
Ethyl acetate was added to the residue, and the mixture was washed successively with water, a saturated aqueous 
sodium hydrogen carbonate solution and brine. The organic layer was dried over anhydrous magnesium sulfate, and 

10 the solvent was removed under reduced pressure. The resulting residue was suspended in diethyl ether, and the insol- 
uble material was collected by filtration to give 90.4 g of 4-(4-nrtrophenyl)-l-trrfluoroacetylptperldine. 

^-NMRfCDCysppm: 

1.66-1.82 (2H, m), i.95-2.10 (2H ( m) ( a.81-3.04 (2H, m), 3.20-3.34 (1H, m), 4.12-4.25 (1H, m), 4.68-4.80 (1H, m), 
is 7.38 (2H. d. J=8.7Hz). 8.20 (2H, d. J=8.7Hz) 

Reference Example 7 

4-(4-Aminophenyl)-1-trrfluoroacetvlpiperidine 

20 

[0066] 4-(4-NrtrophenyO-1 -trtfluoroacetylpiperidine (70.5 g), 1 0.0 g of 1 0 % palladium on carbon and 1 00 ml of 2 N 
hydrochloric acid were suspended in 50 ml of methanol, and the suspension was allowed to react at atmospheric pres- 
sure under a hydrogen atmosphere at room temperature for 8 hours. The insoluble material was removed through 
Celite®. and the filtrate was concentrated under reduced pressure. The resulting residue was dissolved in water, the 
25 solution was well alkalized with a saturated aqueous sodium hydrogen carbonate solution, and the precipitates were 
collected by filtration. The obtained material was dissolved in dichloromethane, and the solution was washed with brine 
and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 60.7 g of 4-(4- 
aminophenyl)-1 -trifluoroacetylpiperidine. 

30 1 H-NMR(CDCI 3 )6ppm: 

1.50-1.75 (2H, m), 1.87-2.00 (2H, m), 2.62-2.76 (1H, m), 2.77-2.91 (1H, m), 3.15-3.28 (1H, m), 3.61 (2H f br-s), 
4.05-4.18 (1H, m), 4.61-4.74 (1H, m), 6.65 (2H, d, J=8.4Hz) p 6.98 (2H, d, J=8.4Hz) 

Reference Example 8 

35 

Ethvl 3-surfobenzoate 

[0067] Sodium 3-sulfobenzoate (40.0 g) was suspended in 400 ml of ethanol, 40 ml of a saturated hydrogen chlo- 
ride ethanol solution was added to the suspension, and the mixture was heated under reflux for 18 hours. The reaction 
40 mixture was filtered, and the filtrate was concentrated under reduced pressure. Dichloromethane was added to the 
resulting residue, and the insoluble material was removed by filtration. The filtrate was concentrated under reduced 
pressure to give 40.9 g of ethyl 3-sulfobenzoate. 

1 H-NMR(DMSOdg) 6 ppm: 
45 1.33 (3H, t J-7.1Hz), 4.32 (2H, q, J=7.1Hz), 7.43-7.55 (1H, m), 7.60-8.25 (4H, m) 

Reference Example 9 
3-Ethoxvcarbonvlbenzenesurfonvl chloride 

50 

[0068] Ethyl 3-sulfobenzoate (40.9 g) was dissolved in 200 ml of thionyl chloride, and 1 .0 ml of pyridine and 0.2 ml 
of N, A/-dimethylformam*tde were added to the solution, and the mixture was heated under reflux for 9 hours. The reac- 
tion mixture was concentrated under reduced pressura Diethyl ether was added to the resulting residue, and the mix- 
ture was washed successively with water, a saturated aqueous sodium hydrogen carbonate solution and brine. The 
55 organic layer was dried over anhydrous magnesium sulfate, and the solvent was removed under reduced pressure to 
give 42.7 g of 3-ethoxycarbonylbenzenesuHbnyl chloride. 

1 H-NMR(CDa 3 )6ppm: 
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1.44 (3H, t, J=7.1Hz), 4.46 (2H, q, J=7.1Hz), 769-7.79 (1H, m), 8.18-8.28 (1H, m), 8.38-8.48 (1H, m), 8.66-8.75 
OKm) 

Reference Example 10 

5 3 

Ethvl 3-surfamovlbenzoate -s 

[0069] 3-Ethoxycarbonytbenzenesulfonyl chloride (10.0 g) was dissolved in 20 ml of diethyl ether, 50 ml of 28 % 
aqueous ammonia solution was added to the solution under ice-cooling, and the mixture was stirred at room tempera- 
w ture for 30 minutes. The precipitates were collected by filtration and washed with diethyl ether to give 7.87 g of ethyl 3- 
sutfamoylbenzoate. 

1 H-NMR(DMSO-d 6 ) 5 ppm: 

1.34 (3H, t, J=7,lHz), 4.37 (2H, q, J=7.1Hz), 7.39 (2H, br), 7.79-7.89 (1H, m), 8.03-8.12 (1H, m), 8.13-8.20 (1H, 
75 m), 8.36-8.42 (1H, m) 

Reference Example 1 1 

3-Ethoxvcarbonvlbenzenesutfinic acid 

20 

[0070] Zinc powder (4.0 g) was suspended in 30 ml of hot water (70 °C), 6.5 g of 3-ethoxycarbonylbenzenesulfonyl 
chloride was added dropwise to the suspension. After the generation of heat ceased, the reaction mixture was stirred 
at room temperature for 30 minutes. To the reaction mixture was added 15 ml of 2 N aqueous sodium hydroxide solu- 
tion, and sodium carbonate was added to the mixture until it was well alkalized. The insoluble material was removed 
25 through Celite®. and the filtrate was acidified with concentrated hydrochloric acid and extracted with ethyl acetate. The 
organic layer was washed with brine and dried over anhydrous magnesium sulfate. The solvent was removed?under 
reduced pressure to give 4.9 g of 3-ethoxycarbonylbenzenesulfinic acid. j* 

1 H-NMR(CDCI 3 )5ppm: 

30 1.41 (3K t t, J=7.1Hz), 4.41 (2H, q, J=7.1Hz), 7.55-7.66 (1H, m), 7.76 (2H. br-s), 787-7.96 (1H, m) ( 8.17-8.25 (1H, 

m), 8.31-8.38 (1H,m) 

Reference Ex ample 12 

35 Ethvl 3-metha nesulfonvlbenzoate 

[0071] 3-Ethoxycarbonylbenzensulfinic acid (1.06 g) was dissolved in 5 ml of ethanol, 1.01 ml of 5 N aqueous 
sodium hydroxide solution and 0.62 ml of iodomethane were added successively to the solution under ice-cooling, and 
the mixture was stirred at room temperature for 5 hours. Water was added to the reaction mixture, and the mixture was 
40 extracted with ethyl acetate. The organic layer was washed successively with a saturated aqueous sodium hydrogen 
carbonate solution and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced 
pressure to give 522 mg ol ethyl 3-methanesulfonylbenzoate. 

1 H-NMR(CDCI 3 )6ppm: 

45 1.43 (3H, t J=7.1Hz), 3.10 (3H s), 4.44 (2H, q, J=7.lHz), 7.64-7.73 (1H, m), 8.10-8.20 (1H, m). 8.30-8.38 (1H, m), 

8.56-8.64 (1 H, m) 

Reference Example 13 

so 3-Methanesulfonvlbenzvl alcohol 

[0072] Ethyl 3-methanesuHonylbenzoate (420 mg) was dissolved in 4 ml of tetrahydrofuran, 1 20 mg of lithium boro- 
hydride was added to the solution, and the mixture was heated under reflux for 20 hours under an argon atmosphere. 
Water was added to the reaction mixture, and the mixture was extracted with ethyl acetate. The organic layer was 
£5 washed successively with a saturated aqueous sodium hydrogen carbonate solution and brine, and dried over anhy- 
drous magnesium sulfate. The solvent was removed under reduced pressure to give 283 mg of 3-rnethanesurfonytben- 
zyl alcohol. 
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^-NMRCCDCysppm: 

1.91 (1H. t. J=5,8Hz), 3.07 (3H, s). 4.82 (2H, d, J=5.8Hz). 7.57 (1H, 1, J=7.7Hz), 7.67 (1H, d, J=7.7Hz), 7.87 (1H. 
d, J=7.7Hz), 7.97 (IH.s) 

Reference Example 14 

[0073] The following compound was prepared using the same procedure as Reference Example 1 3. 

3-Sulfamovto enzvl alcohol 

[0074] 

1 H-NMR(DMSO-d 6 )6ppm: 

4.57 (2H, S), 5.30-5.60 (1 H, br)> 7.25-7.40 (2H. m). 7.45-7.55 (2H ( m), 7.64-7.75 (1 H, m), 7.77-7.85 (1 H, m) 
Reference Example 15 
Methyl 2-(3-formvlphenvloxytecetate 

[0075] 3-Hydroxybenzaldehyde (1 0.0 g) was dissolved in 50 ml of dimethylsuffoxide, 1 3.0 g of potassium carbonate 
was added to the solution, and 8.14 ml of methyl bromoacetate was added dropwise. The mixture was stirred at room 
temperature for 4 hours, water was added to the reaction mixture, and the mixture was extracted with diethyl ether. The 
organic layer was washed successively with water, a saturated aqueous sodium hydrogen carbonate solution and brine, 
and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 16.3 g of 
methyl 2-(3-formylphenyloxy)acetate. 

1 H-NMR(CDCI 3 )5ppm: 

3.82 (3H, s), 4.71 (2H. s), 7.20-7.41 (1H, m), 7.35-7.41 (1H. m), 7.44-7.56 (2H m). 9.97 (1H, s) 
Reference Example 16 

[0076] The following compounds were prepared using th« same procedure as Relerence Example 1 5. 

3- MethoxymethvloxYbenzaldehyde 
[0077] 

1 H-NMR(CDCI 3 )6ppm: 

3.49 (3H f S), 5.23 (2H, S), 7.26-7.34 (1H, m), 7.42-7.58 (3H, m), 9.98 (1H, s) 

4- Benzvloxv-3-nrtrobenzonrtrile 
[0078] 

1 H-NMR(CDCI 3 )6ppm: 

5.32 (2H, s), 7.21 (1H, d, J=8.8Hz), 7.32-7.48 (5H, m), 7.76 (1H, dd, J=8.8Hz, 2.1Hz), 8.15 (1H, d, J=2.1Hz) 
Reference Example 1 7 
4-tert-ButvkiimethvlsilvloxvbenzaJdehvde 

[0079] 4-Hydroxybenzaldehyde (2.0 g) was dssoK/ed in 20 ml of A/,A/-dimethyrformamide, and 2.71 g of lert-butyld- 
im ethyls 3yl chloride and 1 .23 g of imidazole were added to the solution. The mixture was allowed to react under an 
argon atmosphere at room temperature for 3 hours. Water was added to the reaction mixture, and the mixture was 
extracted with diethyl ether. The organic layer was washed successively with 1 N aqueous sodium hydroxide solution, 
water and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, and 
the resulting residue was purified by silica gel column chromatography (eluent: ethyl acetate- hexane) to give 3.35 g of 
4-tert-butytdimethylsilyloxybenzakJehyde. 
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1 H-NMR(CDCI 3 )6ppm: 

0.25 (6H, 5). 1.00 (9H, s), 6.95 (2H, d, J=8.6Hz), 7.79 (2H, d, J=8.6Hz), 9.89 (1H, s) 

Reference Example 18 

5 

Methyl 2-(3-hvdroxvmethylphenvfoxvtecetate 

JBE. 

[0080] Methyl 2-(3-formylphenyloxy)acetate 10.0 g was dissolved in 50 ml of tetrahydrofuran, and 1 .01 g of sodium 
borohydride was added to the solution under ice-cooling. To the mixture was added dropwise 10 ml of methanol, and 
w the resulting mixture was stirred under an argon atmosphere at room temperature for 2 hours. Water and 30 ml of 2 N 
hydrochloric acid were added to the reaction mixture, and the mixture was extracted with diethyl ether. The organic layer 
was washed with water and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified by silica gel column chromatography (eluent: ethyl acetate- 
hexane) to give 4.37 g of methyl 2-(3-hydroxymethylphenyioxy)acetate. 

1 H-NMR(CDCI 3 )6ppm: 

1.69 (1H ( t, J=6.1Hz), 3.81 (3H ( s), 4.61-4.72 (4H, m), 6.83 (1H, dd, J=8.3Hz, 2.6Hz). 6.92-7.03 (2H, m). 7.23*7.32 
(1H, m) 

20 Reference Example 19 

[0081] The following compounds were prepared using the same procedure as Reference Example 18. 

4-tert-Butvldimethvlsilvloxvbenzvl alcohol 

25 

[0082] 

1 H-NMR(CDCI 3 )6ppm: 

0.19 (6H, s), 0.98 (9H, s), 1.54 (1H. t. J=5.8Hz), 4.61(2H. d. J=5.8Hz), 6.83 2H, d, J=8.4Hz), 7.23 (2H, d, J=8.4Hz) 

30 

3-Methoxvmethvloxbenzvl alcohol 
[0083] 

35 1 H-NMR(CDCI 3 ) 6 ppm: 

1.67-1.80 (1H, m). 3.48 (3H, s), 4.67 (2H, d. J=6.0Hz). 5 18 (2H, s), 6.93-7.10 (3H, m), 7.23-7.32 (1H ( m) 

Reference Example 20 

40 3-Benzvloxvbenzvl alcohol 

[0084] 3-Hydroxybenzaldehyde (25.0 g) and 28.3 g of potassium carbonate were added to 150 ml of acetonitrile, 
then 26.8 ml of benzyl bromide was added dropwise, and the mixture was stirred at 60 °C for 4 hours. Dilute hydrochlo- 
ric acid was added to the reaction mixture, and the mixture was extracted with diethyl ether. The organic layer was 

45 washed successively with a saturated aqueous sodium hydrogen carbonate solution and brine, and dried over anhy- 
drous magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was washed 
with hexane and then dissolved in 150 mi of methanol. To the solution was added portionwise 3.3 g of sodium borohy- 
dride under ice-cooling, and the mixture was stirred under an argon atmosphere at room temperature for 10 minutes. 
The reaction mixture was acidified with dilute hydrochloric acid, and the mixture was extracted with diethyl ether. The 

so organic layer was washed successively with a saturated aqueous sodium hydrogen carbonate solution and brine, and 
dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 32.0 g of 3-benzy- 
loxybenzyl alcohol. 

1 H-NMR(CDCl3)6ppm: 
55 4.67 (2H. s). 5.08 (2H, s). 6.87-7.05 (3H, m). 7.26-7.45 (6H. m) 
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Reference Example 21 

Methyl 2-f3-bromomethvtDhentloxv) acetate 

[0085] Methyl 2-(3-hydroxymethylphenyloxy)acetate (4.20 g) and 6. 1 8 g of triphenylphosphine were dissolved in 30 
ml of dichloromethane, and 7.81 g of carbon tetrabromide was added portionwise to the solution under ice-cooling. 
After being allowed to react under an argon atmosphere at room temperature for 1 5 minutes, the reaction mixture was 
concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography (eluent: 
ethyl acetate-hexane) to give 5.5 g of methyl 2-(3-bromomethylphenyloxy) acetate. 

1 H-NMR(CDCI 3 )6ppm: 

3.81 (3H, s). 4.45 (2H, s), 4.65 (2H, s), 6.81-6.88 (1H, m), 6.93-6.98 (1H, m), 7.00-7.06 (1H, m), 7.23-7.30 (1H, m) 
Reference Example %z 

[0086] The following compounds were prepared using the same procedure as Reference Example 21 . 

3-MethoxvmethvloxYbenzvl bromide 

[0087] 

1 H-NMR(CDCI 3 )6ppm: 

3.48 (3H, s), 4.47 (2H, s), 5.18 (2H, s), 6.95-7.10 (3H, m), 7.20-7.30 (1 H m) 
4»tert-Butvldimethvlsilyloxvben2yl bromide 
[0088] 

1 H-NMR(CDCI 3 )6ppm: 

0.20 (6H, S), 0.98 (9H, s), 4.49 (2H, s), 6.79 (2H, d, J=8.5Hz), 7.23-7.30 (2H, m) 
3-Sulfamovibenzvl bromide 
[0089] 

1 H-NMR(CDCI 3 )6ppm: 

4.51 (2H, s), 4.79 (2H, br-s), 7.52 (1H, t, J=7.8Hz), 7.58-7.66 (1H. m), 7.83-7,90 (1H, m), 7.96 (1H, t, J=1.8Hz) 
3-Methanesulfonvlbenzvl bromide 
[0090] 

1 H-NMR(CDCl3)6ppm: 

3.07 (3H, s), 4.53 (2H,s). 7.57 (1H, t, J=7.8Hz), 7.66-7.72 (1H, m), 7.85-7.92 (1H. m), 7.95-8.01 (1K m) 

3- p^vtoxYtenziYl tyomlde 

[0091] 

1 H-NMR(CDCI 3 )6ppm: 

4.45 (2H, s), 5.05 <2R s) ( 6.89 (1H, dd, J=8.3Hz, 2.5Hz), 6.95-7.04 (2H t m), 7.20-7.47 (6H. m) 
Reference Examole 23 

4- Benzvtoxv-1 •bromo-2-butene 

[0092] 4-Benzyloxy-2-buten-1-ol (950 mg) and 2.12 g of carbon tetrabromide were dissolved in 80 ml of dicWo- 
romethane. and 1 .68 g of triphenylphosphine was added portionwise to the solution. The mixture was stirred under an 
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argon atmosphere at room temperature for 1 hour, the reaction mixture was concentrated under reduced pressure. The 
resulting residue was purified by silica gel column chromatography (eluent. ethyl acetate-hexane) to give 980 mg of 4- 
benzyloxy-1 -bromo-2-butene. 

s 1 H-NMR(CDCI 3 )6ppm: 

3.99 (2H, d, J=8.3Hz), 4.15 (2H, dd, J=6.3Hz, 1.5Hz), 4.54 (2H, s), 5.70-5.82 (1H, m). 5.85-5.96 (1H, m). 7.20-7.4$ 
(5H, m) 

Reference Example 24 

10 

4.Cyano-2-nitroben2vl acetate 

[0093] 4-Cyanobenzyl acetate (5.0 g) was dissolved in 100 ml of acetonitrile. To the solution was added dropwise 
a solution of 3.1 g ol nitronium tetrafluoroborate (85 %) in 30 ml of acetonitrile under an argon atmosphere under ice- 

75 cooling, and the mixture was allowed to react at room temperature for 3 hours. The reaction mixture was concentrated 
under reduced pressure, water was added to the residue, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with water and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was suspended in diethyl ether and a small amount of dichtoromethane. 
The insoluble material was collected by filtration and washed with diisopropyl ether to give 0.95 g of 4-cyano-2-nitroben- 

20 zyl acetate. 

1 H-NMR(CDCI 3 )6ppm: 

2.21 (3H, s). 5.57 (2H, s), 7.79 (1H, d, J=8.1 Hz), 7.94(1 H, dd, J=8.1Hz, 1.7Hz), 8.42 (1H, d, J=1.7Hz) 
25 Reference Example 2$ 

4-Hvdroxvmethvl-3-nrtrobenzonitrile 

[0094] 4-Cyano-2-nitrobenzyt acetate (2.0 g) was suspended in 20 ml of ethanol, 4.8 ml of 2 N aqueous sodium 
30 hydroxide solution was added dropwise to the suspension, and the mixture was allowed to react at room temperature 
for 50 minutes. Water was added to the reaction mixture, and the mixture was extracted with diethyl ether. The organic 
layer was washed with water and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified by silica gel column chromatography (eluent: methanol-diethyl 
ether-dichloromethane) to give 342 mg of 4-hydroxymethyi-3-nitrobenzonitrile. 

35 

1 H-NMR(CDCI 3 )6ppm: 

2.20-2.48 (1H, br), 5.14 (2H, s), 7.97 (1H, dd, J=8.1Hz. 1.6Hz). 8.07 (1H, d. J=8.1 Hz), 8.42 (1H, d, J=1.6Hz) 
Reference Example 26 

40 

4-tert-BuW1dimethvls«lyloxvmethv1-3-nitrobenzonrtrile 

[0095] 4-Hydroxymethl-3-nitrobenzonitrile (320 mg) was dissolved in 3 ml of A/,A/-dimethylformamide, 300 mg of 
tert-butyWimethytsilyi chloride and 1 50 mg of imidazole were added to the solution, and the mixture was allowed to react 
45 under an argon atmosphere at room temperature for 40 minutes. Water was added to the reaction mixture, and the pre- 
cipitates were collected and washed with water. The obtained material was dissolved in diethyl ether, and the solution 
was dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 512 mg of 4- 
tert^utyWimethylsilyloxy-methyl-3-nrb'obenzc>n"rtrile. 

50 1 H-NMR(CDCI 3 ) 8 ppm: 

0.16 (6H, s), 0.97 (9H, s), 5.15 (2H. s), 7.95 (1 H, dd, J=8.2Hz. 1 .6Hz). 8.12 (1 H, d, J=8.2Hz), 8.41 (1 H. d. J=1 .6Hz) 

Reference Example 27 

£5 3-AmincHHert-butvkiimethvta^ 

[0096] 4-tert-Butyldmethylsilylaxy^ (500 mg) was suspended in ethanol, and 770 mg of 

tin(ll) chloride dihydrate was added to the suspension. To the mixture was added portionwise 130 mg of sodium boro- 
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hydride under ice-cooling, and the mixture was allowed to react under an argon atmosphere at room temperature for 2 
hours. Water was added to the reaction mixture, and the insoluble material was collected by filtration and dissolved in 
diethyl ether. The solution was washed successively with a saturated aqueous sodium hydrogen carbonate solution, 
water and brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was removed under 

5 reduced pressure. The resulting residue was dissolved in 4 ml of acetic acid, 910 mg of zinc powder was added to the 
solution, and the mixture was allowed to react at room temperature for 18 hours. Water was added to the reaction mix- 
ture, and the mixture was alkalized with a saturated aqueous sodium hydrogen carbonate solution. The precipitates 
were collected by filtration and dissolved in ethyl acetate. The solution was washed successively with water, a saturated 
aqueous ammonium chloride solution and brine. The organic layer was dried over anhydrous magnesium sulfate, and 

70 the solvent was removed under reduced pressure to give 377 mg of 3-amino-4-tert-butyldimethylsilyloxymethyl- 
benzonrtrile. 

1 H-NMR(CDCI 3 )6ppm: 

0.08 (6H, s), 0.90 (9H, s), 4.34-4.46 (2H, br), 4.68 (2H,s), 6.89 (1H, d, J=1.4Hz), 6.97 (1H, dd. J=7.6Hz, 1.5Hz), 
15 7.11 (1H,.d, J=7.6Hz) 

Reference Example 28 

2»f2-tert-BuWWimetrwlsilvloxvmetrTyl-5-cyanophenvlamino)acetic acid 

20 

[0097] 3-Amino-4-tert-butyidimethyteilyloxymethylbenzonitrile (300 mg) was dissolved in 3 ml of rfmethylsulf oxide. 
To the solution were added 320 mg of potassium carbonate, 210 mg of sodium iodide and 0.19 ml of ethyl bromoace- 
tate, and the mixture was allowed to react at 80 °C for 7 hours. To the reaction mixture was added water, and the mixture 
was extracted with diethyl ether. The organic layer was washed with water and brine, and dried over anhydrous magne- 

25 sium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified by silica gel col- 
umn chromatography (eluent: ethyl acetate-hexane). The resulting ester compound was dissolved in 4 ml of ethanol. To 
the solution was added 0.46 ml of 2 N aqueous sodium hydroxide solution, and the mixture was allowed to react at room 
temperature for 2 hours. The reaction mixture was concentrated under reduced pressure, water was added to the res- 
idue, and the mixture was washed with diethyl ether. After the aqueous layer was acidified with dilute hydrochloric acid, 

30 the mixture was extracted with diethyl ether, and the organic layer was washed with water and brine, and dried over 
anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 241 mg of 2-(2-tert-butyld- 
imethylsilyIoxymethyl-5-cyanophenylamino)acetic acid. 

1 H-NMRfCDCy 5 ppm: 

35 0.87 (6H. s). 0.90 (9H, s). 4.01 (2H, s), 4.72 (2H, s), 5.69-5.85 (1H, br), 6.71 (1H, d, J=1.5Hz), 7.01 (1H, dd, 

J=7.6Hz, 1.5Hz), 7.13 (1H, d ( J=7.6Hz) 
MS(FAB, m/z) : 321 (M+H) 

Reference Example 29 

40 

4-ChlorQ-3-nitroby>z9mid^ 

[0098] 4-Chloro-3-nrtrobenzoic acid (4.72 g) and 5.12 ml of thionyl chloride were added to 3 ml of toluene, and the 
mixture was stirred at 90 °C for 2 hours. After the reaction mixture was concentrated under reduced pressure, 15 ml of 
45 25 % aqueous ammonia solution was added to the residue under ice-cooling, and the mixture was stirred tor 15 min- 
utes. The precipitates were collected by filtration and washed with water to give 4.67 g of 4-chloro-3-nitrobenzamide. 

1 H-NMR(DMSOd 6 ) 6 ppm: 

7.77 (1H, br-s), 7.90 (1H, d, J=8.5Hz), 8.16 (1 H, dd, J=*8.5Hz, 2.1Hz). 8.30 (1H, br-s), 8.51 (1H, d, J=2.1Hz) 

50 

Reference Example 30 

[0099] The following compound was prepared using the same procedure as Reference Example 29. 

55 
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4-Fluoro-3-nitrobenzamide 
[0100] 

5 1 H-NMR(DMSO<i 6 ) 6 ppm: 

7.65-7.85 (2H, m). 8.25-8.40 (2H, m). 8.60-8.70 (1H. m) 

Reference Example 31 
io 3-ATnipQ-4-ch|probenz;amicle 

[0101] 4-Chloro-3-nitrobenzamide (3.41 g) and 30 mg of ptatinum(lV) oxide were added to 80 ml of acetic acid, and 
the mixture was stirred at atmospheric pressure under a hydrogen atmosphere at room temperature for 2 hours. The 
insoluble material was removed by filtration, and the filtrate was concentrated under reduced pressure. A saturated. 
is aqueous sodium hydrogen carbonate solution was added to the residue, and the resulting precipitates were collected 
by filtration and washed with brine to give 2.21 g of 3-amino-4-chlorobenzamide. 

1 H-NMR(DMSO-dg) & PP™ 5.48 (2H, s), 7.00 (1H, dd, J=8.2Hz, 2.1Hz), 7.15-7.32 (3H t m), 7.81 (1H, br-s) 

20 

Reference Example 32 
4-Mgthyl-3-trifiuQroacetylamlnQbenzpnitrile 

25 [0102] 3-Amino-4-methylbenzamide (2.87 g) was dissolved in 15 ml of pyridine. 8.1 ml of trrfluoroacetic anhydride 
was added dropwise to the solution under ice-cooling, and the mixture was stirred for 30 minutes. The reaction mixture 
was acidified with dilute hydrochloric acid, and the precipitates were collected by filtration and washed with water to give 
2.90 g of 4-methyl-3-trifluoroacetylaminobenzonitrile. 

30 1 H-NMR(CDCI 3 )6ppm; 

2.39 (3H, s), 7.38 (1H, d. J=7.9Hz), 7.49 (1H, dd, J=7.9Hz, 1.6Hz), 7.86 (1H, br-s). 8.18 (1H, d. J=1.6Hz) 

Reference Example 33 

35 [0103] The following compound was prepared using the same procedure as Reference Example 32. 
4-Chloro-3-trifluoroacetvlaminobenzonitrile 
[0104] 

40 

1 H-NMR(CDCI 3 )6ppm: 

7.49 (1H, dd, J=8.3Hz ( 1.9Hz), 7.60 (1H, d. J=8.3Hz), 8:48 (1H, br-s), 8.72 (1H, d, J=1.9Hz) 
Reference Example 34 

45 

3-Trifluoroacetvlaminobenzonrtrile 

[0105] 3-Aminobenzonitrile (1.0 g) was dissolved in 10 ml of pyridine, 2.13 g of trifluoroacetic anhydride was added 
dropwise to the solution under ice-cooling, and the mixture was allowed to react at room temperature for 1 hour. The 
so reaction mixture was concentrated under reduced pressure, and ethyl acetate was added to the resulting residue. The 
mixture was washed with 1 N hydrochloric acid and brine. The organic layer was dried over anhydrous magnesium sul- 
fate, and the solvent was removed under reduced pressure to give 1.58 g of 3-trHluorc^cetylaminobenzonitrile. 

1 H-NMR(CDCI 3 )6ppm: 
55 7.50-7.59 (2H. m), 7.80 (1H. dt. J=6.6Hz, 2.5Hz). 7.92-8.15 (2H. m) 
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Ref rence Example 35 
4-Ruoro-3"trifluoroacetvlaminobenzonitrile 

[0106] 4-Fluoro-3-nitrobenzamide (640 mg) and 5 mg of platinum(IV) oxide were added to 10 ml of acetic acid, and 
the mixture was stirred at atmospheric pressure under a hydrogen atmosphere at room temperature for 2 hours. The 
insoluble material was removed by filtration, the filtrate was concentrated under reduced pressure, and a saturated 
aqueous sodium hydrogen carbonate solution was added to the resulting residue. Trie insoluble material was collected 
by filtration and washed with brine. To the obtained material was added 5 ml of pyridine, and trifluoroacetic anhydride 
was added dropwise to the mixture under ice-cooling. The resulting mixture was stirred for 30 minutes. Dilute hydro- 
chloric acid was added to the reaction mixture, and the precipitates were collected by filtration and washed with water 
to give 312 mg of 4-fluoro-3-trifluoroacetylaminobenzonitrile. 

^-NMRfCDCIaJSppm: 

7.20-7.40 (1H, m), 7.50-7.60 (1H, m). 8.15 (1H, br-s), 8.70 (1H, dd, J=7.1Hz, 2.0Hz) 
Reference Example 36 
2-(5-Cyano-2-methvlphenvtamino)acetic acid 

[0107] Sodium hydride (0.52 g, 60 % in oil) was suspended in dry hexane, and the supernatant was decanted. A 
solution of 1 .97 g of 4-methyl-3-trifluoroacetylaminobenzonitrile in 50 ml of dimethyl sulfoxide and 1.44 ml of ethyl bro- 
moacetate were added to the residue under an argon atmosphere under ice-cooling, and the mixture was stirred at 60 
°C for 20 hours. Water was added to the reaction mixture, and the mixture was extracted with diethyl ether. The organic 
layer was washed with brine and dried over anhydrous magnesium sulfate. The solvent was removed under reduced 
pressure. 20 ml of methanol and 30 ml of 1 N aqueous sodium hydroxide solution were added to the resulting residue, 
and the mixture was stirred at room temperature for 6 hours. The reaction mixture was acidified with dilute hydrochloric 
acid and extracted with diethyl ether. The organic layer was washed with brine and dried over anhydrous magnesium 
sulfate. The solvent was removed under reduced pressure to give 0.93 g of 2-(5-cyano-2-methyiphenylamino)acetic 
acid. 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

2.16 (3H, s) t 3.92 (2H, s), 6.71 (1H, d, J=1.5Hz), 6,94 (1H, dd, J=7.5Hz, 1.5Hz), 7.16 (1H, d, J=7.5Hz) 
Reference Example 37 

[01 08] Trie following compounds were prepared using the same procedure as Reference Example 36. 

2-(5-Cvano-2-fluorophen vlamino>aceticacid 

[0109] 

1 H-NMR(DMSO-d6) 6 ppm: 

3.94 (2H, d, J=6.3Hz), 6.15*6.30 (1H, m), 7.00-7.13 (2H, m, 7.25 (1H, dd, J»11.8Hz, 8.2Hz), 12.69 (1H, br-s) 

2- f2-Chloro-5-CYar>op henvlamino^acetic acid 
[0110] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

3.99 (2H, d, J=6.0Hz), 6.08 (1H, t J=6.0 Hz), 6.95-7.08 (2H, m), 7.47 (1H, d, J=*8.0Hz), 12.78 (1H, br-s) 
Reference Example 38 

3- Metrwlaminobenzonrtrile 

[0111] 3-Trtftuoroacetylarrttnobenzonitrile (950 mg) was dissolved in 15 ml of acetone, and 2.67 g of methyl iodide 
was added to the solution. To the mixture was added 1.05 g of potassium hydroxide powder under reflux, and the mix- 
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ture was heated under reflux for 10 minutes. The reaction mixture was concentrated under reduced pressure, 10 ml of 
ethanol and 5 ml of water were added to the residue, and the mixture was heated under reflux for 10 minutes. The sol- 
vent was removed under reduced pressure, water was added to the resulting residue, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with brine and dried over anhydrous magnesium sulfate. The solvent 
5 was removed under reduced pressure to give 550 mg of 3-methylaminobenzonitrile. ,^ 

^-NMRfCDCysppm: .> 
2.85 (3H, s), 3.75-4.27 (1H, br), 6.75-6.82 (2H ( m), 6.96 (1H, dt, J=7.5Hz, 1.2Hz), 7.19-7.28 (1H, m) 

w Reference Example 39 

2-[/V-f3-Cvanoohenvn-/V-methvlaminolacetic acid 

[0112] 3-Methylaminobenzonrtri!e (545 mg) was dissolved in 15 ml of dimethylsulfoxide. and 570 mg of potassium 
75 carbonate and 828 mg of ethyl bromoacetate were added to the solution, and the mixture was allowed to react at 75 °C 
for 14 hours, the reaction mixture was poured into water. The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was dissolved in 1 0 ml of ethanol. To the solution was added 4.0 ml of 2 N 
aqueous sodium hydroxide solution, and the mixture was allowed to react at room temperature for 22 hours. The reac- 
20 tion mixture was concentrated under reduced pressure, the resulting residue was well alkalized with 1 N aqueous 
sodium hydroxide solution, and the mixture was washed with ethyl acetate. The aqueous layer was acidified with 1 N 
hydrochloric acid, and the mixture was extracted with ethyl acetate. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 385 mg of 2-[A/-(3-cyan- 
ophenyl)-A/-methylamino]acetic acid. - 

25 

1 H-NMR(CDCI 3 )6ppm: •* 
3.09 (3H, s). 4.14 (2H, s). 6.85-6.93 (2H, m), 7.02-7.08 (1 H, m), 7.24-7.35 (1 H m) 
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3-Amino-4-benzvloxybenzonrtrile 



[0113] 4-Benzyloxy-3-nitrobenzonrtrile (1,57 g) was dissolved in ethanol. 100 mg of 5% platinum on carbon was 
added to the solution, and the mixture was stirred at atmospheric pressure under a hydrogen atmosphere at room tern- 
35 perature for 3 hours. The insoluble material was removed by filtration, and the filtrate was concentrates under reduced 
pressure to give 1.30 g of 3-amino-4-benzyloxybenzonitrile. 

1 H-NMR(CDCI 3 )6ppm: 

4.03 (2H, br-s). 5.13 (2H, s), 6.85 (1H, d ( J=8.3Hz). 6.93 (1H, d, J=2.0 Hz), 7.02 (1H, dd, J=8.3Hz ( 2.0Hz), 7.31- 
40 7.46 (5H, m) 

Reference Example 41 

Benzyl 2-(3-cvanophenvlaminotecetate 

45 

[01 14] 3-Aminobenzonitrile (1 .03 g) and 2.4 g of potassium carbonate were added to 20 ml of A/,N<iimethylforma- 
mide, 1 .8 ml of benzyl bromoacetate was added dropwise to the mixture, and the resulting mixture was stirred at 60 °C 
for 18 hours. The reaction mixture was acidified with dilute hydrochloric add, and the mixture was extracted with diethyl 
ether. The organic layer was washed successively with a saturated aqueous sodium hydrogen carbonate solution and 
so brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, and the result- 
ing residue was purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 1 .03 g of benzyl 2- 
(3-cyanophenylamino)acetate. 

1 H-NMR(CDCI 3 )6ppm: 

£5 3.95 (2H. d. J=5.5Hz). 4.46-4.60 (1H, m), 5.23 (2H. s). 6.75-6.85 (2H, m). 6.98-7.05 (1H, m). 7.20-7.45 (6H. m) 
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Reference Example 42 

[01 1 5] The following compounds were prepared using the same procedure as Reference Example 41 . 

Ethyl 2-(2-benzvloxv-5-cvanophenvlaminotecetate 

[0116] 

1 H-NMR(CDCI 3 )6ppm: 

1.30 (3H, t, J=7.1Hz), 3.91 (2H, s), 4.26 (2H t q, J=7.1Hz), 4.97-5.21 (3H, m), 6.65 (1H, d, J=2.0Hz), 6.83 (1H, d, 
J=8.3Hz), 7.01 (1H, dd, J=8.3Hz, 2.0Hz), 7.27-7.50 (5H, m) 

Ethvl 2-(3-cvanophenvlaminotecetate 

[0117] 

1 H-NMR(CDCI 3 )5ppm: 

1.32 (3H, t. J=7.1Hz), 3.90 (2H, d, J=5.0Hz), 4.27 (2H, q, J=7.1Hz), 4.48-4.62 (1H, m), 6.75-6.85(2H, m), 6.97-7.05 
(1H, m), 7.20-7.30 (1H, m) 

Reference Example 43 

Ethvl 2-rN-(3-cvanoQhen ylVN-f2-methylallynamino1acetate 

[0118] Ethyl 2-(3-cyanophenylamino)acetate (500 mg) was dissolved in 10 ml of 2-butanol, and 0.7 ml of N-ethyld- 
iiscpropyiamine. 0.48 ml of 3-chloro-2-methyM -propene and 1 .36 g of tetrabutylammonium iodide were added to the 
solution. The mixture was stirred at 120 °C for 45 hours, and the reaction mixture was concentrated under reduced 
pressure. Dilute hydrochloric acid was added to the resulting residue, and the mixture was extracted with diethyl ether. 
The organic layer was washed successively with a saturated aqueous sodium hydrogen carbonate solution and brine, 
and dried over anhydrous magnesium sulfate, The solvent was removed under reduced pressure, and the resulting res- 
idue was purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 250 mg of ethyl 2-[N-(3- 
cyanophenyl)-N-(2-methylallyl)amino]acetate. 

^-NMRtCDCysppm: 

1.29 (3H, t ( J=7.1Hz), 1.75 (3H, d, J=0.4Hz), 3.88 (2H, s), 4.03 (2H, s), 4.22 (2H, q, J=7.1Hz), 4.79-4.86 (1H, m), 
4.88-4.94 (1 H, m), 6.75-6.85 (2H t m), 6.95-7.03 (1H, m), 7.20-7.30 (1H, m) 

Reference Example 44 

[01 1 9] The following compounds were prepared using the same procedure as Reference Example 43. 

Ethvl 2-rN-(3-cvanophenvn-N-f4-ethvlbenzvnamino1acetate 

[0120] 

1 H-NMR(CDCl3)6ppm: 

1.24 (3H, t, J=7.6Hz), 1.28 (3H, t J=7.1Hz) ( 2.64 (2H, q, J=7.6Hz), 4.08 (2H, s), 4.22 (2H. q, J=7.1Hz) t 4.61 (2H, 
s), 6.84-6.91 (2H, m), 7.01 (1H, dt, J=7.6Hz. 1.1Hz), 7.11-7.30 (5H, m) 

Ethvl 24N-f3-benz^oxvbenzvl)-N-f3-cvanoohenvl)amino1acetate 

[0121] 

1 H-NMR(CDCl3)6ppm: 

1.28 (3H, t J=7.1Hz). 4.07 (2H, s). 4.22 (2H, q. J=7.1Hz), 4.60 (2H. s). 5.04 (2H, s), 6.75^7.48 (13H. m) 
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Reference Example 45 

24N-f3-CvancohenvlVN-(3-me1hvl>2-butenvnamino1acetic acid 

s [0122] Ethyl 2-(3-cyanopheny!amino)acetate (0.91 g) was dissolved in 100 ml of N.N-dimethylformamide, 214 mg 
of sodium hydride (60 % in oil) was added to the solution under ice-cooling, and the mixture was stirred under an argon 
atmosphere for 15 minutes. To the reaction mixture was added dropwise slowly 0.64 ml of 1 -bromo-3-methyl-2-butene, 
and the mixture was stirred for 2 hours. The reaction mixture was acidified with dilute hydrochloric acid, and the mixture 
was extracted with diethyl ether. The organic layer was washed successively with a saturated aqueous sodium hydro- 

w gen carbonate solution and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified by silica gel column chromatography (eluent: ethyl acetate- 
hexane). To the resulting ester compound were added 5 mi of methanol and 20 ml of 1 N aqueous sodium hydroxide 
solution, and the mixture was stirred at room temperature for 24 hours. The reaction mixture was washed with dichlo- 
rorriethane, and the aqueous layer was acidified with dilute hydrochloric acid and extracted with diethyl ether. The 

is organic layer was washed with brine and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure to give 0.72 g of 2-[N-(3-cyanophenyl)-N-(3-methyl-2-butenyl)amino]acetic acid. 

1 H-NMR (DMSO-d 6 ) 5 ppm: 

1.69 (6H ( s), 3.95 (2H, d, J*6.4Hz) ( 4.10 (2H, s), 5.10-5.23 (1H, m), 6.85-7.05 (3H, m), 7.26-7.37 (1H. m), 12.30- 
20 13.00 (1H,br) 

Reference Example 46 

[0123] The following compound was prepared using the same procedure as Reference Example 45. 

25 

2-fN-Allvl-N-( 3^cvanoDhenynamino1acetic acid 
[0124] 

30 1 H-NMR(DMSO-d 6 )6ppm: 

4.00 (2H, d. J=4.7Hz). 4.12 (2H, s), 5.00-5.25 (2H, m), 5.71-5.92 (1H, m), 6.80-7.05 (3H, m), 7.18-7.37 (1H, m) 

Reference Example 47 

35 2-[N-f3-cvan ophenyl)-N-f4-ethvlben2vnamino1acetic acid 

[0125] Ethyl 2-[N-(3-cyanophenyl)-N-(4-ethylbenzyl)amino]acetate (420 mg) was dissolved in 5 ml of ethanol, and 
1.3 ml of 2 N aqueous sodium hydroxide solution was added to the solution, and the mixture was allowed to react at 
room temperature for 13 hours. The reaction mixture was concentrated under reduced pressure. Water was added to 
40 the resulting residue, and the mixture was washed with ethyl acetate. The aqueous layer was acidified with 1 N hydro- 
chloric acid and extracted with ethyl acetate. The organic layer was washed with brine and dried over anhydrous mag- 
nesium sulfate. The solvent was removed under reduced pressure to give 350 mg of 2-[N-(3<yanophenyl)-N-(4- 
ethylbenzyl)amino]acetic acid. 

45 1 H-NMR(CDCl3)6ppm: 

1.24 (3H, t, J-7.6HZ), 2.65 (2H, q, J=7.6Hz), 4.15 (2H, s), 4.56-4.66 (2H, m), 6.87-6.93 (2H, m), 7.04 (1H, dt, 
J=7.6Hz, 1.0Hz), 7.15 (2H d, J=8.3Hz), 7.19 (2H, d, J=8.3Hz), 7.23-7.32 (1H, m) 

Reference Example 48 

so 

2-(3-Cvanoph en vlamino) acetic acid 

[0126] To 80.0 g of ethyl 2-(3-cyanophenylamino)acetate were added 100 ml of methanol and 500 ml of 1 N aque- 
ous sodium hydroxide solution, and the mixture was stirred at room temperature for 2 hours. The reaction mixture was 
55 acidified with dilute hydrochloric acid and extracted with diethyl ether. The organic layer was washed with brine and 
dried over anhydrous magnesium suhate. The solvent was removed under reduced pressure to give 64.3 g of 2-{3-cyan- 
ophenyiarrti no) acetic acid. 
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^-NMRfCDCyeppm: 

3.99 (2H, s), 6.78-6.87 (2H, m), 7.00-7.10 (1H, m), 7.20-7.30 (1H, m) 

Reference Example 49 

[0127] The following compound was prepared using the same procedure as Reference Example 48. 

2-(2-Ben2vloxv-5-cvanophenvlamino)acetic acid 

[0128] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

3.92 (2H, S), 5.24 (2H, s), 6.73-6.83 (1H, m), 6.95-7.12 (2H, m), 7.27-7.55 (5H, m), 11.50-13.50 (1H, br) 
Reference Example 50 
2-[N-(3-CvanophenvlVN-(2-me^ 

[0129] To 250 mg of ethyl 2-[N-(3-cyanophenyl)-N-(2-methylallyl)amino]acetate were added 1 ml of methanol and 
5 ml of 1 N aqueous sodium hydroxide solution, and the mixture was stirred at room temperature for 2 hours. The reac- 
tion mixture was acidified with dilute hydrochloric acid and extracted with diethyl ether. The organic layer was washed 
with brine and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, and the 
resulting residue and 135 mg of 4-isopropoxyaniline were dissolved in 30 ml of dichloromethane. To the solution was 
added portionwise 213 mg of 1-ethyl-3-(3-dirmthylaminopropyl)carbodiimide hydrochloride. The mixture was stirred at 
room temperature for 6 hours, and the reaction mixture was well acidified with dilute hydrochloric acid and extracted 
with dichloromethane. The organic layer was washed successively with a saturated aqueous sodium hydrogen carbon- 
ate solution and brine, and dried over anhydrous magnesium sutfate. The solvent was removed under reduced pres- 
sure, and the resulting residue was purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 
223 mg of 2-[N-(3-cyanophenyl)-N-(2-methylallyl)amino]-N-(4-»sopfcpoxyphenyl)acetamide. 

1 H-NMR(CDCI 3 )6ppm: 

1.30 (6H, d, J=6.1Hz), 1.79 (3H, s), 3.98 (2H, s). 4.05 (2H. s). 4 40-4.55 (1H, m), 4.73 (1H, s), 4.99 (1H, s), 6.79- 
6.88 (2H, m), 6.89-7.00 (2H, m), 7.05-7.13 (1H, m), 7.27-7 40 (3H. m), 7.90 (1H, br-s) 

Reference Example 51 

[0130] The following compound was prepared using the same procedure as Reference Example 50. 

2-fN-(3-BenzvloxvbenzvlVN-(3-cvanoohenvl)amino-N-(4-isopropoxvphenvl)acetamide 

[0131] 

1 H-NMR(CDCl3)6ppm: 

1 .30 (6H, d, J»5.9Hz), 4.07 (2H, s), 4.39-4.55 (1 H ( m), 4.66 (2H, s), 5.02 (2H, s), 6.73-7.50 (1 7H, m), 7.76 (1 H, br-s) 

Reference Sample 52 

Benzyl 2-fN-H -tert-butoxvrartxjnYlimfl 

[0132] 4-Hydroxymethyiimidazole hydrochloride (2.5 g) and 4.46 g of di-tert-butyi dicarbonate were suspended in 
30 ml of dichloromethane, and 5.4 ml of triethylamine was added to the suspension. After allowing to react at room tem- 
perature for 5 hours, the reaction mixture was concentrated under reduced pressure. To the resulting residue was 
added diethyl ether under ice-cooling, and the insoluble material was removed by filtration. The filtrate was concen- 
trated under reduced pressure, the resulting residue was suspended with hexane. and the insoluble material was col- 
lected by filtration. The resulting residue was dissolved in 30 ml of dichloromethane, 5.02 g of triphenytphosphine was 
added under ice-cooling, and 6.44 g of carbon tetrabromide was added portionwise to the mixture. The resulting mix- 
ture was allowed to react under an argon atmosphere at room temperature for 1 hour, the reaction mixture was concen- 
trated to about half volume under reduced pressure, and the concentrate was suspended with diethyl ether. The 
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resulting precipitates were removed by filtration, and the filtrate was concentrated under reduced pressure. The result- 
ing residue was suspended in a mixture of diethyl ether-hexane, and the insoluble material was removed by filtration. 
After the filtrate was concentrated to about one-third volume under reduced pressure, 30 ml of 2-butanol was added 
quickly to the concentrate. To the mixture were added 1 .8 g of benzyl 2-(3-cyanophenytamino)acetate, 2.6ig of sodium 
iodide and 3.0 ml of N-ethyldiisopropylamine, and the resulting mixture was allowed to react at 60 °C for 5 hours. Diethyl 
ether was added to the reaction mixture, the resulting insoluble material was removed by filtration, and the filtrate was 
concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography (eluent: 
diethyl ether-dichloromethane) to give 928 mg of benzyl 2-[N-(1-tert-butoxycarbonylimidazol-4-ylmethyl)-N-(3-cyano- 
phenyl)amino]acetate. 

1 H-NMR(CDCI 3 )6ppm: 

1 .61 (9H S), 4.19 (2H, s), 4.52 (2H, S), 5.20 (2H, S), 6.87-6.95 (2H, m), 7.02 (1 H, dt, J=7.5Hz, 1 .1 Hz), 7.22-7.43 (7H, 
m),8.03 (1H,d, J=1.3Hz) 

Reference Example 53 

Benzyl 2-rN-(3-cvanophenyl)-N-(4-imidazolvlmethvnamino1acetate 

[0133] Benzyl 2-[N-(1-tert-c^xycart>onylimidazol-4-ylmethyl)-N-(3-cyanophenyl)amino]acetate (300 mg) was dis- 
solved in 6 ml of ethyl acetate, 0.7 ml of 2 N hydrochloric acid was added to the solution, and the mixture was allowed 
to react at 60 °C for 1 0 hours. The reaction mixture was concentrated under reduced pressure, and a saturated aque- 
ous sodium hydrogen carbonate solution was added to the resulting residue, and the mixture was extracted with diethyl 
ether. The organic layer was dried over anhydrous magnesium sulfate. The solvent was removed under reduced pres- 
sure to give 199 mg of benzyl 2-[N-(3-cyanophenyl)-N^4-imidazoly1methyi)amino]acetate. 

-P 

1 H-NMR(CDCI 3 )5ppm: ^ 
4.22 (2H. s). 4.62 (2H, br-s) ( 5.24 (2H, br-s). 6.65-7.10 (4H. m). 7.15-7.70 (7H m). 8.90-1 1.30 (1H. br) ^ 

Reference Example 54 

Benzyl 2-fN-(3^vanophenyl^N-n«metrivt^ 

[0134] Benzyl 2-[NK3-cyarK>phenyl)-N-(4-i^ (199 mg), 43 ]i\ of methyl iodide and 87 

mg of potassium carbonate were suspended in 2 ml of N. N-dun ethyl for mam ide, and the suspension was allowed to 
react at room temperature for 15 hours. Water was added to the reaction mixture, and the mixture was extracted with 
diethyl ether. The organic layer was washed with water and brine, and dried over anhydrous magnesium sulfate. The 
solvent was removed under reduced pressure, and the resulting residue was purified by silica gel column chromatog- 
raphy (eluent: ethyl acetate-hexane) to give 33 mg of benzyl 2-[N-(3-cyanophenyl)-N-(1-methylimiclazol-4-ylme- 
thyl)amino]acetate. 

1 H-NMR(CDCI 3 )6ppm: 

3.60 (3H, s), 4.19 (2H s), 4.52 (2H, s), 5.19 (2H, s), 6.74 (1H, br-s). 6.88-6.95 (2H. m), 6.97-7.03 (1H, m), 7.20- 
7.42 (7H, m) 

Reference Example 55 

2-f N-f 3-C vanoohenvlVN-f 1 -methvlim idazoM^vlmethvl^aminolacetic acid 

[0135] Benzyl 2-[N-(3-cyanophenyl)-N-(1 -methyl imkiazd^ylmethyi)amino]acetate (SSmg) and 22 mg of 10 % pal- 
ladium on carbon (50 % wet) were suspended in a mixture of 1 ml of methanol and 2 ml of tetrahydrofuran. and the sus- 
pension was stirred at atmospheric pressure under a hydrogen atmosphere at room temperature for 1 hour. The 
insoluble material was removed through C elite®, and the filtrate was concentrated under reduced pressure. The result- 
ing residue was suspended in diethyl ether, the supernatent was decanted, and the resulting precipitates were dried 
under reduced pressure to give 36 mg of 2-[N-{3-cyarKX3hem/i)-N-(1-me^ acid. 

1 H-NMR(CDCI 3 )6ppm: 

3.76 (3H, s), 4.31 (2H, s), 4.63 (2H, s), 6.73-7.07 (4H, m), 7.47 (1H, s) 



29 



EP 1 020 434 A1 

Reference Example 56 

[0136] The following compounds were prepared using the same procedure as Reference Example 55. 

2-fN-(1-tert-Birtoxvcartx>nvl-5^^ acid 

[0137] 

1 H-NMR(CDCl3)6ppm: 

1.64 (9H, s). 2.52 (3H, s), 4.31 (2H, s), 4.55 (2H, s), 6.65 (1H, br-s), 6.78-6.84 (1H, m), 7.00-7.07 (1H, m) ( 7.22- 
7.33 (1H. m), 8.06 (1H ( s) 

2-rN-M-tert-Butoxvcarbonvlimidazol-4-vfme^^ acid 

[0138] 

1 H-NMR(CDCI 3 )5ppm: 

1.65 (9H, s), 4.31 (2H, s), 4.62 (2H, s), 6.75-6.80 (1H, m). 6.83-6.90 (1H, m), 7.01-7.07 (1 H, m), 7.24-7.35 (1 H, m), 
7.42-7.47 (1H, m), 8.10 (1H, d, J=1.1Hz) 

Reference Example 57 

2-[N-(3.Cvanophenvft-N- f 1 ^rttw1imidazol-4-vlmethvl)amino1acetic add 

[0139] Benzyl 2-[N-(3-cyanophenyl)-N-(4-imida2olylmethyl)amino]acetate (177 mg) was dissolved in 1 ml of IM.N- 
dim ethyl -formamide, 134 mg of potassium carbonate and 0.05 ml of propyl iodide were added to the solution, and the 
mixture was allowed to react at 30 °C for 22 hours. Water was added to the reaction mixture, and the mixture was 
extracted with diethyl ether. The organic layer was washed with water and brine, and dried over anhydrous magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified by silica gel column 
chromatography (eluent: methanol -diethyl ether-dichloromethane). The resulting ester compound and 4 mg of 10 % 
palladium on carbon were suspended in a mixture of 1 ml of methanol and 1 ml of tetrahydrofuran, and the mixture was 
stirred at atmospheric pressure under a hydrogen atmosphere at room temperature for 3 hours. The insoluble material 
was removed through CelHe®, and the filtrate was concentrated under reduced pressure. The resulting residue was 
suspended in diethyl ether, and the resulting precipitates were collected by filtration to give 18 mg of 2-[N-(3-cyanophe- 
nyl)-N-(1-propylimkjazoI-4-ylmethyl)amino]acetic acid. 

1 H-NMR(CDCI 3 )6ppm: 

0.95 (3H, t. J=7.4Hz), 1 .76-1 .93 (2H. m), 3.87-3.99 (2H, m), 4.21-4.38 (2H, br), 4.62 (2H, br-s), 6.72-7.03 (4H, m), 
7.45-7.55 (1H ( m) 

Reference Example 58 

2-f3-Cvanoohenvlamino)-N-(4-isoDroovtphenvnacetamide 

[0140] 2-(3-Cyanophenylamino)acettc acid (2.20 g) and 1.88 ml of 4-isopropylaniline were dissolved in 80 ml of 
dichloromethane, 2.88 g of 1 -etriyl-3-(3<iimethylaminc^rc9yl)carbodiimide hydrochloride was added portionwise to the 
solution, and the mixture was stirred at room temperature for 2 hours. The reaction mixture was well acidified with dilute 
hydrochloric acid, and the mixture was extracted with dichloromethane. The organic layer was washed successively 
with a saturated aqueous sodium hydrogen carbonate solution and brine, and dried over anhydrous magnesium sulfate. 
The solvent was removed under reduced pressure, and the resulting residue was recrystalltzed from ethyl acetate to 
give 3.01 g of 2-(3-cyancphenylairwrK5)-N-(4-iscpropy1ph 

^-NMRfCDCySppm: 

1.22 (6H d, J=6.9Hz). 2.79-2.94 (1H. m). 3.93 (2H, d, J=5.4Hz), 4.62-4.74 (1H, m), 6.82-6.93 (2H, m), 7.05-7.35 
(4H. m). 7.42 (2H, d. J=8.5Hz), 8.16 (1H, br-s) 
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Reference Example 59 

[0141] The following compounds were prepared using the same procedure as Reference Example 58. 
2-f3-Cvanoohenvlamino)-N-[4-n4rtfluc<oacetvlD<peridin-4-vltohenvflacetamide ^ 
[0142] 

1 H-NMR(CDCI 3 )6ppm: 

1.55-1.75 (2H, m), 1.88-2.01 (2H, m), 2.72-2.91 (2H, m), 3.16-3.28 (1H. m). 3.94 (2H, d. J=5.4Hz), 4.07-4.19 (1H, 
m), 4.62-4.77 (2H, m) f 6.85-6.94 (2H, m), 7.06-7.20 (3H, m), 7.25-7.36 (1H, m), 7.47 (2H d. J=8.5Hz), 8.24 (1H, s) 

2-fN-n-tert-Birtoxvcarbonvlim^^ 

[0143] 

1 H-NMR(CDCI 3 )6ppm: 

I . 22 (6H, d, J=6.9Hz), 1 .66 (9H, s), 2.80-2.94 (1H. m), 4.20 (2H, s), 4.61 (2H, s), 6.87-6.97 (2H, m). 7.00-7.07 (1 H, 
m), 7.18 (2H, d, J=8.5 Hz), 7.22-7.30 <1H, m), 7.42 (1H, d, J=1.1Hz) ( 7.58 (2H t d, J=8.5Hz), 8.08 (1H, d, J=1.1Hz). 

II. 11 (1H, s) 

2-fN-(3-CvanophenvQ-N-n-propvto 
[0144] 

1 H-NMR(CDCI 3 ) 5 ppm: H 
0.94 (3H. t J=7.4Hz). 1.21 (6H.d. J=6.9Hz), 1.74-1.91 (2H, m), 2.75-2.92 (1H ( m), 3.91 (2H, t. J=7.1Hz), 4.21^2H. 
s). 4.62 (2H, s). 6.87-7.08 (4H, m). 7.12-7.29 (3H. m), 7.46 (1H, 6. J=1.2Hz). 7.60 (2H, d. J=8.6Hz), 11.74 (1H, s) 

2-fN-te-CvanophenvlVN-n-meth^^ 

[0145] 

1 H-NMR(CDCI 3 )6ppm: 

1.21 (6H.d,J=6.9Hz), 2.78-2.91 (1H, m), 3.73 (3H, s), 4.21 (2H, s), 4.61 (2H. s). 6.87-7.06 (4H. m), 7.13-7.35 (3H, 
m), 7.44 (1H,s), 7.60 (2H. d, J=8.6Hz), 11.71 (1H, s) 

2-fN-(3-Cvanophenvn-N-(3-meth^ 

[0146] 

1 H-NMR(CDCI 3 )6ppm: 

1.45-1.85 (8H, m), 1.90-2.05 (2H, m), 2.73-2.92 (2H, m), 3.16-3.30 (1H, m), 3.97 (2H, s), 4.03 (2H, d, J=8.3Hz). 
4.08-4.20 (1H, m), 4.62-4.75 (1H, m), 5.20-5.30 (1H t m), 6.90-7.52 (8H, m), 8.12 (1 H, br-s) 

2-fN^1-tert-Butoxvcart>onvlir^^ 

[0147] 

1 H-NMR(CDCI 3 )6ppm: 

1.31 (6H, d. J=6.1Hz), 1.65 (9H. s), 4.19 (2H, s). 4.44-4.54 (1H, m), 4.61 (2H. s), 6.81-6.96 (4H. m). 7.01-7.09 (1 H. 
m), 7.22-7.32 (1H, m). 7.42 (1H, d, J=1.1Hz). 7.54 (2H, d, J=9.0Hz), 8.07 {1H, d, J= 1.1 Hz), 11.04 (1H, br-s) 

2-rN-M-tert-ButO)<vcartx^ 

[0148] 

1 H-NMR(CDCI 3 )8ppm: 
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1.31 (6H, d, J=6.1 Hz), 1.65 (9H, s), 2.52 (3H, s), 4.19 (2H, s), 4.42-4.57 (3H, m), 6.73-6.79 (1H ( m), 6.81-6.89 (3H, 
m), 6.99-7.06 (1H, m) 7.20-7.30 (1H, m), 7.55 (2H, d, J=9.0Hz), 8.03 (1H, s), 11.32 (1H, br-s) 

2-(3-CvanophenvlarranoVN-f4-isoDro pQxyphenvnacetamide 

[0149] 

1 H-NMR(CDCI 3 )5ppm: 

1.31 (6H, d. J=6.0Hz), 3.93 (2H, d, J=5.3Hz), 4.42-4.56 {1H, m), 4.58-4.69 (1H, m), 6.80-6.95 (4H, m), 7.05-7.15 
(1H, m), 7.27-7.43 (3H, m), 8.05 (1H, br-s) 

2-(N-(3-CvanwhenY)^N-(3-methvl-2-bute^ 

[0150] 

1 H-NMR(CDCI 3 )6ppm: 

1.31 (6H, d, J=6.0Hz), 1.72-1.81 (6H. m), 3.96 (2H, s). 4.03 (2H, d,J=6.6Hz), 4.43-4.57 (1H, m), 5.19-5.29 (1 H, m), 
6.84 (2H, d, J=9.0Hz), 6.92-6.99 (1H, m), 7.00-7.06 (1H, m), 7.08-7.15 (1H, m). 7.30-7.40 <3H. m), 8.03 (1H. br-s) 

2-[N-Ally1-N-f3-cvancr>henvnamin^ 

[0151] 

1 H-NMR(CDCI 3 )5ppm: 

1.31 (6H, d ( J=6.1Hz), 4.02 (2H, s), 4.09 (2H, d, J=5.1Hz). 4.43-4.55 (1H, m), 5.17-5.37 (2H, m), 5.80-5.96 (1 H. m), 
6.76-7.43 (8H. m), 7.96 (1H. br-s) 

2-[N-{3-Cyan ophenvn-N-meth^ 

[0152] 

1 H-NMR(CDCI 3 )6ppm: 

1.22 (6H, d, J*6.9Hz), 2.82-2.94 (1H, m), 3.14 (3H, s), 4.00 (2H, s), 6.95-7.01 (1H ( m), 7.02-7.07 (1H, m), 7.12-7.22 
(3H, m), 7.32-7.45 (3H, m), 8.01 (1H ( br-s) 

2-rN-(3-CvanoDhenvl)-N-meth^^ 

[0153] 

1 H-NMR(CDCI 3 )6ppm: 

1.31 (6H, d, J=6.1Hz), 3.13 (3H, s), 3.99 (2H, s), 4.43-4.56 (1H, m), 6.84 (2H, d, J=9.0Hz), 6.95-7.01 (1H. m), 7.02- 
7.06 (1H, m), 7.12-7.17 (1H, m). 7.32-7.40 (3H, m), 7.93 (1H, br-s) 

2-fN-(3-Cvanooherwn-N-(4-ethv^^ 

[0154] 

1 H-NMR(CDCI 3 ) 5 ppm: 

1.23 (3H, t, J=7.6Hz), 1.30 (6H d. J=6.0Hz). 2.65 (2H, q, J=7.6Hz) ( 4.10 (2H, s), 4.42-4.53 (1H ( m), 4.67 (2H, s). 
6.81 (2H t d, J=9.0Hz), 7.02 (1H. dd, J-8.6Hz, 2.8Hz), 7.06-7.27 (8H, m), 7.30-7.40 (1H, m), 7.75 (1H, s) 

N-f4-(1 -lert-Biitowcartx^p^^ 
midg 

[0155] 

^-NMRfCDCysppm: 

0.1 1 (6H. s) ( 0.90 (9H. s), 1.46 (9H, s), 1 .65-1.79 (2H, m), 1.83-1.96 (2H, m) ( 3,26-3.39 (2H, m), 3.62-3.77 (2H m). 
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3.95 (2H, d, J=5.6Hz) f 4.37-4.47 (1H, m), 4.80 (2H, s). 5.93 (1H t t. J=5.6Hz), 6.78-6.83 (1H, m), 6.87 (2H, d, 
J=9.0Hz), 7.05-7.12 (1H, m), 7.16 (1H, d, J=7.6Hz), 7.38 (2H, d, J=9.0Hz), 8.06 (1H. s) 

2-(2-BenzvloxY-5<:vanopheny)am^ 
[0156] 

1 H-NMR(CDCI 3 )6ppm: 

1.46 (9H, s), 1.65-1.79 (2H, m), 1.83-1.96 (2H, m), 3.26-3.38 (2H. m), 3.62-3.75 (2H, m), 3.91 (2H, d. J=5.7Hz), 
4.36-4.46 (1H, m), 5.10-5.20 (3H, m). 6.76 (1H. d, J=1.9Hz). 6.83-6,97 (3H, m), 7.12 (1H t dd, J=8.3Hz, 1.9Hz), 
7.35-7.50 (7H, m), 8.18 (1H, br-s) 

N44-n-tert-Birtoxvcar1ronvloiperidin^ 

[0157] 

1 H-NMR(CDCI 3 )6ppm: 

1.47 (9H. s), 1.65-1.80 (2H, m), 1.83-1 .98 (2H. m), 2.31 <3H, s). 3.26-3.39 (2H, m), 3.61-3.75 (2H, m), 3.97 (2H, d, 
J=5.2Hz), 4.36-4.49 (1H ( m), 4.56 (1H, t ( J=5.2Hz), 6.75 (1H, d. J=1.3Hz), 6.88 (2H, d, J=9.0Hz), 7.06 (1H, dd, 
J=7.6Hz, 1.3Hz) ( 7.19 (1H, d, Jo7.6Hz), 7.41 (2H, d, J~9.0Hz), 7.99 (1H, s) 

N-[4-(1-tert-ButoxYcarbonYfo^ 

[0158] 

1 H-NMR(CDCI 3 )6ppm: 

1.47 (9H. s). 1.67-1.80 (2H, m). 1.84-1.97 (2H, m). 3.27-3.39 (2H. m). 3.63-3.76 (2H. m), 4.00 (2H. d, J=5.3Hz), 
4.38-4.48(1H, m), 5.30 (1H t t. J=5.3Hz), 6.81-6.95 (3H, m), 7.06 (1H, dd. J=8.1Hz. 1.8Hz), 7.37-7.46 (3H, m). 7.89 
(1H. br-s) 

2-(5-Cyano-2-fluoroohenvjamino^N-(4-isooroDoxvphenvhacetamide 
[0159] 

^-NMRtCDCyeppm: 

1.32 (6H, d, J=6.1Hz), 3.97 (2K d, J=5.5Hz). 4.45-4.55 (1H, m), 4.85-4.95 (1H ( m), 6.82-6.95 (3H, m), 7.08-7.19 
(2H, m), 7.40 (2H, d, J=9.0Hz), 7.93 (1H, br-s) 

N-tt-n-tert-ButoxvcartMnylP^ 

[0160] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.25-1.60 (1 1H, m), 1 .78-1.95 (2H, m), 3.05-3.25 (2H, m). 3.55-3.75 (2H, m), 3.89 (2H, d, J=6.2Hz) ( 4.37-4.55 (1 H, 
m), 6.43-6.57 <1H, m), 6.82-7.02 (5H, m), 7.20-7.35 (1H, m) t 7.48 (2H, d, J=8.8Hz), 9.87 (1H, s) 

Reference, Example gp 

[0161] The following compounds were prepared using the same procedure as Reference Example 52. 

Benzyl 2-fN>(1 -tert-butoxvcartaorwl-5-r^ 

[0162] 

1 H-NMR(CDCI 3 )6ppm: 

1.61 (9H. s). 2.35 (3H, s). 4.14 (2H. s). 4.43 (2H, s), 5.17 (2H, s), 6.98-7.06 (3H, m), 7.22-7.42 (6H, m). 7.98 (1H, s) 
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2-fN-H-tert-Btj t oxvcarbonvl-5-methylim 
vftphenyl]acetamide 

[0163] 

1 H-NMR(CDCI 3 )6ppm: 

1.59-1.77 (1 1H, m), 1.89-2.00 (2H, m), 2.52 (3H, s), 2.71-2.91 (2H, m), 3.18-3.29 (1H, m), 4.08-4.18 (1H, m), 4.20 
(2H, s), 4.53 (2H. s), 4.64-4.74 (1H, m), 6.71-6.80 (1H, m), 6.81-6.87 (1H, m), 6.98-7.06 (1H. m), 7.15 (2H, d, 
J*8.6Hz), 7.20-7.30 (1H, m) ( 7.62 (2H, d, J=8.6Hz), 8.04 (1H, s), 11.48 (1H, s) 

2-[N-(1-tert-Butoxvcarponvl-5-methvli^^ 

[0164] 

1 H-NMR(CDCl3)6ppm: 

1.22 (6H, d, J=6.9Hz), 1.65 (9H, s), 2.52 (3H, s), 2.80-2.93 (1H, m), 4.19 (2H, s), 4.53 (2H, s), 6.74-6.80 (1H, m), 
6.82-6.89 (1H. m), 6.98-7.05 (1H, m), 7.17 (2H, d, J=8.5Hz), 7.21-7.29 (1H, m), 7.57 (2H, d, J=8.5Hz), 8.04 (1H, 
s). 11.31 (1H. br-s) 

Reference Example 61 

2-(3-Cyanop henvlarranoVN-f4-M^ 

[0165] N-[4-(1-tert-Butoxycarbonylpiperidin-4-y1oxy)ph (330 mg) was dis- 

solved in a mixture of 30 mi of ethanol and 20 ml of dichloromethane, and hydrogen chloride gas was introduced into 
the solution under ice-cooling. After precipitation, the mixture was stirred at room temperature for 10 hours. The reac- 
tion mixture was concentrated under reduced pressure, and the resulting residue was dissolved in 4 ml of pyridine. To 
the solution was added dropwise 0.12 ml of trifluoroacetic anhydride under ice-cooling, and the mixture was stirred at 
room temperature for 10 minutes. The reaction mixture was concentrated under reduced pressure, and the resulting 
residue was purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 290 mg of 2-(3-cyano- 
phenylamino)-N-[4-(1-trifludroacetylpiperidin-4-yloxy)phenyl]acetamide. 

1 H-NMR(CDCI 3 )6ppm: 

1.88-2.01 (4H, m), 3.60-3.82 (3H, m), 3.86-3.95 (1H, m), 4.43 (2H, s) ( 4.57-4.63 (1H, m), 6.90 (2H, d, J=8.9Hz), 
7.38-7.48 (3H, m), 7.54-7.64 (1H, m), 7.71-7.83 (3H, m) 

Reference Example 62 

2-rN-(3-Cvancohenvl^N-(3-etrK)xv 
mide 

[0166] 2-(3-Cyarophenylamino)-N-[4-(1-t^ (6.14 g), 5.5 g of methyl 2- 

(3-bromomethylphenyloxy)acetate and 2.57 g of sodium iodide were suspended in 100 ml of ethanol, 3.73 ml of N-ethyi- 
diisopropylamine was added to the suspension, and the mixture was heated under reflux for 16 hours. Water was added 
to the reaction mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed successively 
with water, dilute hydrochloric acid and brine, and dried over anhydrous magnesium sulfate. The solvent was removed 
under reduced pressure, and the resulting residue was purified by silica gel column chromatography (eluent: tetrahy- 
drofurandichloromethane-hexane) to give 4.69 g of 2-(N-(3-cyanophenyl)-N-(3-ethoxycarbonytmethyloxyben- 
zyl)amino]-N-[4-(1-tr*rfluoroacetylptperWin-4-y0phenyl]acetannide. 

1 H-NMR(CDCl3)8ppm: 

1.28 (3H, t, J=7.1Hz), 1.60-1.73 (2H, m), 1.89-2.01 (2H, m), 2.72-2.91 (2H, m), 3.17-3.28 (1H. m), 4.05-4.19 (3H, 
m), 4.24 (2H, q, J=7.1Hz), 4.59 (2H, s), 4.63-4.74 (3H, m), 6.77-6.90 (3H, m), 6.97-7.06 (2H, m). 7.10-7.19 (3H. mj. 
7.23-7.42 (4H, m), 7.83 (1H, br-s) 

Reference Example 63 

[0167] The following compounds were prepared using the same procedure as Reference Example 62. 
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2-fN-(3-BenzvloxYbenzvlVN-(3-cvarro^ 



[0168] 

1 H-NMR(CDCI 3 )6ppm: 

1 .21 (6H, d, J=6.9Hz), 2.78-2.92 (1H, m), 4.08 (2H, s), 4.67 (2H, s). 5.02 (2H, s), 6.78-6.85 (2H, m), 6.89-7.18 (6H, 
m), 7.23-7.40 (9H, m), 7.82 (1 H, br-s) 

2-fN-te-ChlorobenzvlVN-(3-cre^ 

[0169] 

1 H-NMR(DMSO-d 6 )6ppm: 

1.17 (6H. d, J*6.9Hz), 2.76-2.90 (1H, m). 4.34 (2H, S). 4.73 (2H, s). 6.92 (1H, dd, J=8.6Hz, 2.4Hz), 6.98-7.08 (2H, 
m), 7.18 (2H, d, J=8.5Hz), 7.24-7.43 (5H t m), 7.49 (2H, d, J=8.5Hz), 10.02 (1H, s) 

2-rN-(4-Benzvtoxy-2-butenvn-N-fc 

[0170] 

1 H-NMR(CDCI 3 )6ppm: 

1.15-1.25(6H a m), 2.80-2.94 (1H, m), 3.92-4.19 (6H, m), 4.48-4.60 (2H, m) t 5.60-6.00 (2H, m), 6.92-7.42 (13H, m), 
8.02 (1H, br-s) 

2-fN-(3-Cvanoohenvn-N^vcloproovlm^ 

[0171] * ■ 

1 H-NMR(DMSO-de) & PP™: 

0.20-0.35 (2H, m). 0.40-0.55 (2H, m), 0.99-1.12 (1H, m), 1.49-1.66 (2H, m), 1.80-1.95 (2H, m), 2.75-3.02 (2H, m), 
3.88-4.01 (1H, m), 4.25 (2H, s), 4.35-4.47 (1H, m), 6.92-7.10 (3H, m), 7.19 (2H. d. J=8.6Hz), 7.26-7.38 (1H, m), 
7.50 (2H, d. J=8.6Hz), 9.93 (1 H, s) 

2-rN-(3-Cvanophemm-N-(3-metto^ 

[0172] 

1 H-NMR(CDCI 3 )6ppm: 

1.58-1.75 (2H, m), 1.88-1.98 (2H, m). 2.72-2.90 (2H, m), 3.16-3.28 (1H, m), 3.44 (3H, s). 4.06-4.18 (3H. m), 4.62- 
4.73 (3H, m), 5.14 (2H, s). 6.82-6.94 (2H, m), 6.96-7.18 (6H, m). 7.25-7.40 (4H, m), 7.87 (1H, br-s) 

2-fN-(4-Benzvloxv-2-birtenvn-^ 

[0173] 

1 H-NMR(CDCI 3 )6ppm: 

1.60-1.75 (2H, m), 1.88-2.00 (2H t m), 2.72-2.90 (2H t m) f 3.14-3.30 (1H ( m), 3.98 (2H, s). 4.08-4.20 (5H, m). 4.56 
(2H, s) ( 4.63-4.75 <1H, m), 5.60-5.70 (1H, m), 5.88-5.99 (1H, m). 6.91-7.47 (13K m), 8.08 (1H, br-s) 

2-rN-(3-Chlortfcen2vn-N-(3-cv^ 

[0174] 

1 H-NMR(DMSO-d6) 6 ppm: 

1.50-1.70 (2H, m), 1.80-2.00 (2H. m). 2.85-3.05 (2H. m). 3.90-4.00 (1H, m), 4.25-4.50 (3H. m), 4.73 (2H. s). 6.86- 
7.10 (3H, m). 7.15-7.60 (9H, m), 10.04 (1H, s) 
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24N-(2-Bromobenzvn-N-f3-cvanophenvl)amino1-N-(4-isopropvlphenv0acetamicle 



[0175] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.76-2.90 (1H. m), 4.35 (2H, s). 4.70 (2H, s), 6.84 (1H. dd, J=8.7Hz, 2.5Hz), 6.94-6.99 (1H, 
m), 7.05 (1H, d, J=7.5Hz), 7.13-7.40 (6H, m), 7.50 (2H, d ( J=8.5Hz), 7.68 (1H, d, J=7.9Hz) t 10.01 (1H, s) 

2-[N-Benzvl-N-(3-cvarKX3henvnamino1-N^^ 

[0176] 

1 H-NMR(CDCI 3 )6ppm: 

1.46 (9H, s), 1.66-1.78 (2H, m), 1.84-1.95 (2H, m), 3,27-3.36 (2H, m), 3.62-3.73 (2H, m), 4.11 (2H, s) 4.36-4.46 
(1H, m). 4.72 (2H, s), 6.85 (2H, d, J=9.0Hz), 6.99-7.16 (3H, m), 7.19-7.43 (8H, m), 7.80 (1H, s). 

2-rN-Benzvl-N-(3-cvanophenvftamino1-N^^ 

[0177] 

1 H-NMR(CDCI 3 )6ppm: 

1.30 (6H, d, J=6.1Hz), 4.1 1 (2H, s), 4.45-4.53 (1H ( m), 4.71 (2H f s), 6.82 (2H, d, J=9.0Hz), 7.00-7.15 (3H, m), 7.19- 
7.42 (8H, m), 7.77 (1H, br-s) 

2-[N-(3-CvanophenvlVN-(3-methoxvc^^ 

[0178] 

1 H-NMR(CDCI 3 )6ppm: 

1.30 (6H, d, J=6.1Hz). 3.90 (3H, s). 4.12 (2H, s), 4.41-4.55 (1H, m), 4.75 (2H, s), 6.82 (2H, d, J=9.0Hz), 6,97-7.07 
(2H. m), 7.13 (1H, d, J=7.6Hz), 7.27-7.49 (5H, m). 7.77 (1H, br-s), 7.92 (1H, s), 7.99 (1H, d, J=7.5Hz) 

2-fN-^Chlorobenzvl^N-(3-cvanoo^ 

[0179] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.17 (6H. d. J=6.9Hz), 2.75-2.90 <1H, m), 4.31 (2H, s), 4.71 (2H, s), 6.92 (1H, dd, J*8.4Hz, 2.6Hz), 6.98-7.07 (2H, 
m), 7.17 (2H, d, J*8.6Hz), 7.25-7.45 (5H, m), 7.49 (2H, d, J=8.6Hz) ( 10.00 (1H, S) 

2-fN-(2-Chl<yctoenzvn-N-(3-cranoph^ 

[0180] 

1 H-NM R(DMSOd 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.75-2.90 (1 H, m) ( 4.34 (2H, s), 4.75 (2H. s), 6.82-6.90 (1 H, m), 6.95-7.01 (1 H, m), 7.02-7. 10 
(1H f m), 7.18 (2H, d, J=8.7Hz), 7.22-7.38 (4H, m), 7.45-7.57 (3H, m), 10.02 (1 H, s) 

2-fN-f3-Cvanophenvn-N-f3.4Kiichloroberuvhamino1-N-(4-isopropvlDhenvn 
[0181] 

1 H-NMR(DMSO-ds) 6 ppm: 

1,17 (6H. d. J=6.9Hz), 2.75-2.90 (1H t m), 4.34 (2H, s), 4.73 (2H t s), 6.87-6.95 (1H m). 6.98-7.08 (2H. m). 7.18 (2H. 
d J*8.6Hz), 7.28-7.38 (2H. m), 7.49 (2H. d. J=8.6Hz). 7.58-7.66 (2H, m). 10.03 (1H, s) 
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24N-(3-Cvan(X3henviVN^vclODroDvlmethviamino1-N-M-isoofODvlDhenvl)acetannide 
[0182] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

0.25-0.35 (2H, m), 0.43-0,55 (2H, m). 0.95-1 .30 (7H, m), 2.75-2.90 (1H. m). 4.26 (2H, s). 6.92-7.13 (3H, m), 7.17 
(2H, d, J=8.5Hz), 7.30-7.40 (1 H, m), 7.49 (2H, d t J=8.5Hz), 9.93 (1 H ( s) 

2-rN-(3-Cvanoohenvn-N-(3-methanesulfonv1ben^ 

[0183] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.75-2.90 (1H, m), 3,19 (3K S), 4.35 (2H. s), 4.84 (2H, s), 6.90-7.00 (1H. m). 7.01-7.10 (2H, 
m), 7.17 (2H, d, J=8.6Hz), 7.28-7.38 (1 H, m), 7.49 (2H, d, J=8.6Hz), 7.58-7.72 (2H, m), 7.82 (1H, d, J=7.4Hz), 7.88 
(1H,S). 10.04 (1H.S) 

2-[N-(3-Cvanoohenvl)-N-(3-sutfamovlbenzvl^amino1-N-(4-isoproDvlphenvnacetamkje 
[0184] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.75-2.90 (1H, m), 4.34 (2H, s), 4.81 (2H, s), 6.90-6.98 (1H. m), 7.00-7.10 (2K m), 7.18 (2H, 
d, J=8.6Hz). 7.28-7.40 (3H, m). 7.45-7.60 (4H, m), 7.67-7.79 (2H, m), 10.03 (1H, s) 

2-fN-Benzvl-N-(3-cvanoohenvnam^ 

[0185] 

1 H-NMR(DMSO-de) 6 ppm: 

1.50-1.67 (2H, m), 1.80-1.95 (2H, m), 2.85-3.05 (2H. m), 3.26-3.42 (1K t m). 3.88-4.00 (1H. m), 4.31 (2H, s), 4.37- 
4.50 (1H, m), 4.72 (2H, s), 6.90-7.05 (3H, m), 7.15-7.40 (8H, m), 7.51 (2H, d ( J=8.4Hz), 10.02 (1H, s) 

Reference Example 64 

2-rN-(3-cvanoohenviyN-U-imkia^ 

[0186] 2-[N-(1-tert-ButoxycarbonylM 

mide (254 mg) was dissolved in 5 ml of methanol. 0.6 mi of 2 N hydrochloric acid was added to the solution, and the 
mixture was allowed to react at room temperature for 4.5 hours. Water was added to the reaction mixture, and the mix- 
ture was alkalized with a saturated aqueous sodium hydrogen carbonate solution. The precipitates were collected by 
titration and the resulting residue was dissolved in dichloromethane. The solution was dried over anhydrous magne- 
sium sulfate and the solvent was removed under reduced pressure to give 188 mg of 2-[N-(3-cyanophenyl)-N-(4-imida- 
zolylmethy0amino]-N-(4-isopropylphenyl)acetamide. 

1 H-NMR(CDa 3 )6ppm: 

1.22 (6H, d, J=6.9 Hz). 2.80-2.93 (1H. m). 4.23 (2H. s). 4.67 (2H, s). 6.88-6.95 (2H. m). 6.99 (1H. d. J=7.3Hz), 7.10 
(1H. s). 7.17 (2H, d, J«8.5Hz), 7.20-7.31 (1H. m), 7.61 <2H, d. J=8.5Hz). 7.67 (1H, s), 9.17-9.29 (1H. m), 11.60(1H, 
br-s) 

Reference Example 65 
2-rN-mert-BLitoxvcartx>fT^ 

[0187] 2-{N^3-cyarK>pherTyi)-N^ (80 mg). 38 \i\ of tert- 

butyl bromoacetate and 44 mg of potassium carbonate were suspended in 1 ml of N, N -dimethylformamide. and the sus- 
pension was allowed to react at room temperature for 3 hours. Water was added to the reaction mixture, and the mixture 
was extracted with diethyl ether. The organic layer was washed with water and brine, and dried over anhydrous magne- 
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sium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified by silica gel col- 
umr chromatography (eluent: ethyl acetate-hexane) to give 90 mg of 2-[N-(1-tert-butoxycarbonylmethylimidazol-4- 
ytmethyl)-N-(3-cyanophenyl)amino]-N-(4-isopropylphenyl)acetamide. 

1 H-NMR(DMSO-de) 6 ppm: 

1.21 (6H, d, J=6.9Hz). 1.49 (9H, s), 2.80-2.91 (1H, m), 4.21 (2H, s). 4.60 (2H, s), 4.63 (2H. s), 6.87-7.03 (4H. m), 
7.15 (2H, d, J=8.5Hz), 7.20-7.30 (1H, m), 7.50 (1H, d, J=1.2Hz), 7.59 (2H, d, J=8.5Hz), 1 1.61 (1 H, br-s) 

Reference E xample 66 

[0188] The following compounds were prepared using the same procedure as Reference Example 65. 
2'fN-(3-CvanophenvlVN-ri-(4-methv1benzvl^imidazol-4» vlmethvl1amino1-N-f4-isopropvlDhenvnacetamide 
[0189] 

1 H-NMR(CDCI 3 )5ppm: 

1.21 (6H. d, J=6.9Hz), 2.36 (3H, s), 2.77-2.93 (1H, m), 4.20 (2H, s), 4.60 (2H, s), 5.08 (2H, s), 6.85-6.94 (3H, m), 
6.99 (1H, d, J=7.6Hz), 7.06 (2H, d, J=8.1Hz), 7.1 1-7.30 (5H, m), 7.53 (1H, s). 7.60 (2H, d, J=8.5Hz), 11.72 (1H, s) 

2^N-(3-Cyanophenyl)-N-[1-(4-hydroxybenzyl)imW 

[0190] 

'H-NMRfCDCySppm: 

1.21 (6H. d. J=6.9Hz), 2.80-2.90 (1 H. m). 4.20 (2H. s). 4.59 (2H s), 5.05 (2H. s). 5.22 (1H, br-s), 6.81-7.02 (6K m), 
7.06 (2H, d, J=8.6Hz). 7.16 (2H, d, J=8.6Hz), 7.19-7.30 (1H, m), 7.52 (1H. s). 7.60 (2H. d, J=8.6Hz), 1 1.71 (1 H. s) 
MS(FAB, m/z) : 480 (M+H) 

Reference Example 67 

2-[N-(3-Cvanophenvl)-N-(3-hvdro 

[0191] 2-[N-(3-Benzylo)cybenzyl)-N-(3-cyanopheny (450 mg) was dis- 

solved in 5 ml of ethanol, and 50 mg of 10 % palladium on carbon was added to the solution, and the mixture was stirred 
at atmospheric pressure under a hydrogen atmosphere at room temperature for 2 hours. The insoluble material was 
removed by filtration, and the filtrate was concentrated under reduced pressure to give 300 mg of 2-[N-(3-cyanophenyl)- 
N-(3-hydroxybenzyl)amino]-N-<4-isopropy1 phenyt)acetamide. 

1 H-NMR(CDCI 3 )8ppm: 

1 .1 7 (6H, d, J=6.9Hz), 2.76-2.90 (1 H t m), 4.28 (2H. s), 4.63 (2H, s), 6.59-6.76 (3H, m), 6.90-7.55 (9H, m), 9.38 (1 H, 
s), 9.99(1 H, s) 

Reference Example 68 

2-fN-(3-CvancphenvlVNH3-methoxvcar^^ 

[01 92] 2-[N-(3-CyarK5phenyO-N-<3-rtydroxy^ (300 mg) and 1 04 mg of 

potassium carbonate were added to 15 ml of acetonrtrile, 0.08 ml of methyl bromoacetate was added dropwise to the 
mixture, and the mixture was stirred at 60 °C for 4 hours. The reaction mixture was acidified with dilute hydrochloric 
acid, and the mixture was extracted with ethyl acetate. The organic layer was washed successively with a saturated 
aqueous sodium hydrogen carbonate solution and brine, and dried over anhydrous magnesium sulfate. The solvent 
was removed under reduced pressure, and the resulting residue was purified by silica gel column chromatography (eJu- 
errt: ethyl acetate-hexane) to give 312 mg of 2-[N-(3-cyancphenyO-N-(3-m 
(4-isopropylphenyt)acetamide. 

1 H-NMR(CDCl3)6ppm: 

1.21 (6H, d, J=6.9Hz), 2.80-2.95 (1H, m), 3.78 (3H. s). 4.11 (2H, s). 4.61 (2H, s), 4.68 (2H, s), 6.75-7.46 (12H, m), 
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7.83 (1H. br-s) 
Reference Example 69 
2-rN-(3-CvanophenYlVN-f3-(2-hvrt^ 
[0193] 2-[NK3-Cyancphenyl)-N-(3-ethoxycartX5nylm 

yl)phenyl]acetamide (1 .0 g), 287 mg of socfium borohydride and 320 mg of lithium chloride were suspended in 1 5 ml of 
tetrahydrofuran, 15 ml of ethanoi was added to the suspension, and the mixture was allowed to react under an argon 
atmosphere at room temperature for 20 hours. Water was added to the reaction mixture, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with brine and dried over anhydrous magnesium sulfate. The solvent 
was removed under reduced pressure, and the resulting residue was purified by aminopropylated silica gel column 
chromatography (eluent: methanol-dichloromethane) to give 372 mg of 2-[N-(3-cyanophenyl)-N-[3-(2-hydroxyethyl- 
oxy)benzy rjamino] ■ N-[4-(4-piperkJinyl)phenyl]acetamide. 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.38-1.42 (2H, m), 1 .59-1.69 (2H. m), 2.94-3.04 (2H m), 3.63-3.73 (2H, m), 3.94 (2H, t, J=5.0Hz). 4.31 (2H, s). 4.68 
(2H, s), 4.82 (1 H ( t, J=5.5Hz), 6.78-7.05 (6H, m), 7.15 (2H, d, J=8.5Hz), 7.21-7.35 (2H, m), 7.49 (2H, d, J=8.5Hz), 
9.98 (1H, s) 

Reference Example 70 

[0194] The following compound was prepared using the same procedure as Reference Example 69. 

2-rN-f3-CvanophenviyN43-f2-hvdro^^ 

[0195] 

1 H-NMR(CDCI 3 )6ppm; 

1.21 (6H. d. J=6.9Hz), 1.90-2.05 (1H, br), 2.80-2.95 (1H. m), 3.88-4.00 (2H, br), 4.01-4.08 (2H, m), 4.12 (2H, s) ( 
4.68 (2H, s), 6.75-6.90 (3H, m), 6.97-7.20 (5H, m), 7.25-7 38 (4H, m), 7.83 (1 H, br-s) 

Reference Example 71 

2-fN-(4-BenzvloxvbtjtvlVN^3^ 

[0196] 2-[N-(4-Benzyloxy-2-butenyO-N-(3^yam 

mide (350 mg) was dissolved in 20 ml of ethanoi, 5 mg of 10 % palladium on carbon was added to the solution, and the 
mixture was stirred at atmospheric pressure under a hydrogen atmosphere at room temperature for 2 hours. The insol- 
uble material was removed by filtration, and the filtrate was concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 330 mg of 2-[N-(4-benzyloxy- 
butyl)-N-(3-cyanophenyl)amirio]-N^ 

^-NMRfCDCyeppm: 

1.55-1.83 (6H, m), 1.88-2.00 (2H. m), 2.72-2.90 (2H. m), 3.16-3.27 (1H, m) ( 3.43-3.58 (4H, m), 3.98 (2H, s). 4.07- 
4.18 (1H, m), 4.51 (2H, S), 4.62-4.74 (1H, m), 6.88-7.18 (5H, m), 7.24-7.46 (8H. m). 7.97 (1H. br-s) 

Reference Example 72 

[0197] The following compound was prepared using the same procedure as Reference Example 71 . 

2-rN-(4-Bertzyloxvbijrvn^^ 

[0198] 

1 H-NMR(CDCl3) 6 ppm: 

1.21 (6H, d. J=6.9Hz), 1.64-1.84 (4H, m), 2.79-2.93 (1H. m), 3.42-3.58 (4H. m). 3.98 (2H, s). 4.52 (2H, s). 6.91 (1H t 
dd, J=8.5Hz, 2.7Hz), 6.98-7.03 (1H ( m), 7.08 (1H. d, J=7.6Hz), 7.16 (2H, d, J=8.5Hz), 7.24-7.40 (8H, m), 7.93 (1H, 
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br-s) 

Reference Example 73 
2-rN-(3-CvanoohenvlVN-n-naortth^ 

[0199] 1-Hydroxymethytnaphthatene (2.0 g) and 6.3 g of carbon tetrabromide were dissolved in 20 ml of dichlo- 
romethane. 4.0 g of triphenylphosphine was added portionwise to the solution, and the mixture was stirred at room tem- 
perature for 7 minutes. The reaction mixture was concentrated under reduced pressure, and the resulting residue was 
purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 1.4 g of a bromide compound. The 
bromide compound (724 mg) was dissolved in 10 ml of isopropanol, and 0.43 ml of N-ethyldiisopropylamine, 295 mg of 
sodium iodide and 705 mg of 2-(3-<^ancphenylamino)-N-[4-(l-tr"rfluoroacetylpiperidin-4-yl)phenyl]acetamide were 
added to the solution. After heating under reflux for 45 hours, the reaction mixture was concentrated under reduced 
pressure. Water and methanol were added to the resulting residue, the precipitates were collected by filtration to give 
690 mg of 2-[N-(3<7anopheny1)-N-(1-naphthyl^ 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.49-1.66 {2H ( m), 1.79-1.96 (2H, m), 2.76-3.04 (2H.ni), 3.87-4.01 (1H, m), 4.31 (2H, s), 4.37-4.48 (1H, m), 5.18 
(2H, s), 6.92-7.10 (3H, m), 7.16-7.36 (4H, m), 7.40-7.64 (5H, m), 7.80-7,90 (1H, m), 7.94-8.09 <2H, m), 9.98 (1H, s) 

Reference Example 74 

2-fN-(3-CvanophenvlVN-(5<iuinoxal^ 

[0200] 5-Methylquinoxaline (710 mg) and 920 mg of N-bromosuccinimide were dissolved in 8 ml of carbon tetra- 
chloride, 50 mg of 2.2 , -azobis(isobutyronitrile) was added to the solution, and the mixture was heated under reflux 
under an argon atmosphere for 5 hours. The reaction mixture was concentrated under reduced pressure, and the 
resulting residue was dissolved in 8 ml of isopropanol. To the solution were added 0.60 ml of N-ethyldiisopropy!amine, 
418 mg of sodium iodide and 1.0 g of 2-(3<yanophenylamino)-N-[4-(1 -trifle 

and the mixture was heated under reflux for 45 hours. The reaction mixture was concentrated under reduced pressure, 
and the resulting residue was purified by silica gel column chromatography (eluent: ethyl acetate-hexane) to give 560 
mg of 2-[N-(3-cyanophenyl)-N-(5-quinoxalinylmethyl)amino]-N-[4-(1 -trrfluoroacetylpiperidin-4-yl)phenylJacetamide. 

1 H-NMR(CDCI 3 )5ppm: 

1.56-1.72 (2H, m), 1.85-2.00 (2H, m) t 2.70-2.93 (2H, m), 3.16-3.30 (1H, m), 4.05-4.17 (1H, m), 4.21 (2H, s), 4.60- 
4.72 (1H, m), 5.33 (2H, s), 7.00-7.19 (5H, m), 7.23-7.38 (3H m), 7.53-7.61 (1H, m), 7.70-7.80 (1H. m), 8.05-8.26 
(2H, m). 8.80-8.94 (2H, m) 

Example 1 

2-f5-AmMino-2-fluoroDhenvlamino)-N-(4-isooroooxvDhenvl)acet amide hydrochloride (Compound 1) . 

[0201] A saturated hydrogen chloride ethanol solution (20 ml) was added to 26 mg of 2-(5-cyanc-2-fluorophe- 
nylamino)-N-<44sopropoxyphenyl)acetamide l and the mixture was sealed and allowed to react for 5 hours. The reaction 
mixture was concentrated under reduced pressure, 50 ml of a saturated ammonia methanol solution was added to the 
resulting residue, and the mixture was stirred tor 12 hours. The reaction mixture was concentrated under reduced pres- 
sure, the resulting residue was separated by aminopropylated silica gel column chromatography (eluent: 25 % aqueous 
ammonia solution-methanol-dichloromethane), and the desired fraction was concentrated under reduced pressure. 
Methanol was added to the resulting residue, and the mixture was acidified with dilute hydrochloric acid. The solvent 
was removed under reduced pressure to give 19 mg of 2-{5-amdinc>-2-fluorcphenylamino)-N-(4-isopropoxyphe- 
nyl)acetamide hydrochloride. 

1 H-NMR(DMSOd 6 ) b ppm: 

1.23 (6H, d. J=6.0Hz), 4.04 (2H, s). 4.46-4.58 (1H, m), 6.10-6.35 (1H. or). 6.85 (2H, d, J=9.1 Hz), 7.05-7.10 (1H, m), 
7.14 (1H, dd. J=8.1Hz, 2.1Hz), 7.31 (1H, dd. J=11.5Hz, 8.4Hz). 7.49 (2H, d, J=9.1Hz). 8.93 (2H. s). 9.25 (2H, s). 
10.04(1H,S) 
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Example 2 

[0202] The following compounds were prepared using the same procedure as Example 1. 

5 2-fN-(3-AmidinophenvO-N-(3-(2-hvdrox^^ 
(Compound 2) 

[0203] 

w 1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.73-1.98 (4H, m), 2.73-2.86 (1H t m), 2.90-3.05 (2H, m), 3.69 (2H, t, J=5.0Hz), 3.95 (2H, t, J=5.0Hz), 4.38 (2H, s), 
4.70-5.00 (3H, m), 6.80-7.40 (10H, m), 7.58 (2H, d, J=8.6Hz), 8.65-9.00 (4H, m), 9.27 (2H, S), 10.24 (1H, S) 
MS(FAB, m/z): 502(M+H) 

is 2-(N^(3-Amidinopheny1VN-(3-hyoVoxv^ dihvdrochloride (Compound 

21 

[0204] 

20 1 H-NMR(DMSOd 6 ) 6 ppm: 

1.73-1.95 (4H, m), 2.71-2.85 (1H, m), 2.90-3.05 (2H, m), 4.34 (2H, s), 4.67 (2H, s), 6.60-6.75 (3H, m), 6.92-7.20 
(6H, m), 7,30-7.40 (1H ( m), 7.53-7.61 (2H ( m), 8.70-9.00 (4H, m), 9.27 (2H, s), 9.37 (1H, br-s), 10.24 (1H, s) 

2-fN-(3-AmidinophenvlVN-(4-benzvlc^-2-bu^^ hydrochloride (Compound 

25 4) ^3 t 

[0205] : 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

30 1.17 (6H, d, J=6.9Hz), 2.75-2.90 (1H, m), 3.90-4.53 (8H, m) ( 5.64-5.84 (2H, m), 6.93-7.10 (3H m). 7.16 (2H, d, 

J=8.6Hz), 7.23-7.40 (6H, m), 7.50 (2H, d, J=:8.6Hz) ( 8.89 (2H. s), 9.28 (2H, s). 10.07 (1H, s) 

2-rN-(3-Amkjinophenvl>-N-f4-benzvloxvputvnamino1-N-(4-isopropvlphenvl)acetamide hydrochloride (Compound 5) 

35 [0206] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.17 (6H t d p J=6.9Hz), 1.55-1.73 (4H, m), 2.77-2.88 (1H. m) t 3.41-3.52 (AH, m), 4.23 (2H, s), 4.46 (2H, s), 6.91-7.06 
(3H, m), 7.16 (2H, d. J=8.5Hz), 7.22-7.37 (6H, m), 7.51 (2H, d, J=8.5Hz), 8.94 (2H, s), 9.27 (2H, s), 10.12 (1H, s) 

40 

2-fN-(3-AmidinoohenvlVN-(5-metr^ 
(Compound 6) 



45 



[0207] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.74-1.97 (4H, m), 2.31 (3H, s), 2.70-2.85 (1H, m). 2.88-3.05 (2H, m), 4.42 (2H, s), 4.80 (2H, s). 7.05 (1H, d, 
J=8.6Hz), 7.10-7.21 (3H t m), 7.26 (1H, s), 7.35-7.45 (1H. m). 7.59 (2H, d, J«8.6Hz), 8.80-9.17 (5H. m). 9.40 (2H, 
s), 10.64 (1H.S). 14.30-14.55 (2H, m) 

2-fN-(3-ArrttdinoohenvlVN43-(2-h^ hydroc hloride (Com- 

pound 7) 



[0208] 



55 



1 H-NMR(DMSOdg) 6 ppm: 

1.17 (6H, d. J=6.9Hz), 2.78-2.89 (1 H. m). 3.64-3.71 (2H, m), 3.90-3.96 (2H, m), 4.34 (2H, s), 4.71 (2H, s), 6.80-7.40 
(10H, m). 7.50 (2H, d, J=8.5Hz). 8.86 (2H, s), 9.24 (2H, s), 10.08 (1H, s) 
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2-fN-(3-Amidinophenv1)-N-(3-cait)amovlm^ hydrochloride (Com- 

po und 8 ) 

[0209] 

1 H-NMR(DMSO<l 6 ) 5 ppm: 

1.17 (6H, d, J=6.9Hz), 2.78-2.89 (1H, m), 4.35 (2H, s), 4.39 (2H, s). 4.72 (2H, s), 6.80-7.56 (14H, m), 8.90 (2H, s), 
9.26 (2Ks), 10.13 (1H,s) 
MS(FAB, m/z): 474(M+H) 

2-[N-(3-AmidinophenvlVN-(1-carban^ y1methylirT^ dihvdro- 
chloride (Compound 9) 

[0210] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9 Hz), 2.77-2.91 (1H, m), 4.42 (2H, s), 4.85 {2H, s), 4.90 (2H, s), 6.97-7.27 (5H, m), 7.35-7.69 (5H, 
m), 7.85 (1H, s), 8.85-9.15 (3H, m), 9,32 (2H, s), 10.35-10.70 (1H, br), 14.50-15.05 (1H, br) 
MS(FAB, m/z): 448(M+H) 

2-[N-(3-AmkjinophenvlVN-(3-surfarTK)vfo^ hydrochloride (C ompound 10) 

[0211] 

1 H-NMR(DMSOd 6 ) 8 ppm: 

1.17 (6H, d, J=6.9Hz), 2.78-2.89 (1H, m), 4.36 (2H, s), 4.84 (2H, s). 6.90-7.80 (14H. m). 8.81 (2H, br-s). 9.23 (2H, 
br-s). 10.09 (1H. br-s) 

2-rN-(3-AmkiinophendVN-(3-methanesufo^ (Com- 
pound 11) 

[0212] 

1 H-NMR(DMSO-d 6 ) 8 ppm: 

1 .17 (6H, d. J=6.9Hz), 2.78-2.89 (1 H, m), 3.19 (3H, s), 4.39 (2H, s), 4.87 (2H, s). 6.93-7.20 (5H, m), 7.32-7.41 (1 H, 
m), 7.50 (2H, d, J=:8.8Hz), 7.60-7.72 (2H, m), 7.78-7.92 (2H. m), 8.83 (2H, br-s), 9.23 (2H, br-s). 10.12 (1H, br-s) 

2-fN-(3-Amidinophenvn-N-n <)roovlimidazol-4-vlme1hvl)amino1-N-U-isc<3rccvlPheny1)ac etarnide dihvdrochtoride (Com- 
pound 12) 

[0213] 

1 H-NMR(DMSOd 6 ) 5 ppm: 

0.81 (3H, t J=7.4Hz), 1.17(6H,d, J=6.9Hz), 1.69-1.84 (2H. m). 2.76-2.90 (1H, m), 4.09 (2H, t, J=7. 1Hz), 4.42 (2H, 
s), 4.84 (2H, s), 6.99-7.09 (1 H, m), 7.10-7.28 (4H, m), 7.32-7.47 (1H, m), 7.53 (2H, d. J=8.5Hz), 7.69 (1 H, s), 8.93- 
9,15 (3H, m), 9.35 (2H, s), 10.40-10.70 (1H, br), 14.61-14.92 (1H, br) 

2-fN-f3-AmidincK>henv1VN-(1-me^^ dihvdrochloride 
(Qompound 13) 

[0214] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H. d. J=6.9Hz), 2.76-2.91 (1H m), 3.81 (3H, s). 4.41 (2H, br-s), 4.83 (2H. s). 6.99-7.23 (5H, m). 7.32-7.46 
(1H. m). 7.47-7.66 (3H. m), 8.82-9.10 (3H. m), 9.34 (2H, s). 10.37-10.60 <1H, br), 14.40-14.75 (1H, br) 
MS<FAB, m/z): 405(M+H) 
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2-fN-(3-Amidinopheny1)-N-cvclopropv1methvte^ hydrochloride (Compound 14) 



[0215] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

0.25-0.35 (2H, m), 0.45-0.55 (2H, m), 1.00-1.20 (7H, m), 2.75-2.90 (1H, m), 4.32 (2H, s), 6.90-7.55 (8H, m), 8.85- 
9.05 (2H, m), 9.27 (2H, br-s), 9.97-10.20 (1 H, m) 

2-fN-(3-Amidinophenyl)-N-(3.4-dich^ hydrochloride (Compound 15) 

[0216] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.76-2.90 (1H, m), 4.39 (2H, s). 4.77 (2H, s). 6.92 (1H, dd. J=7.4Hz, 2.1Hz). 7.00-7.40 (6H, 
m), 7.52 (2H, d, J=:8.5Hz), 7.56-7.66 (2H, m), 8.93 (2H, s), 9.28 (2H, s), 10.22 (1 H, s) 

2-fN-(3-Amidinophenvn-N-(2-chloro hydrochloride (Compound 16) 

[0217] 

1 H-NMR(DMSO-d 6 ) 8 ppm: 

1.17 (6H, d, J=6.9Hz), 2.76-2.90 (1H, m), 4.38 (2H, s) ( 4.80 <2H, s), 6.89 (1H, dd, J=8.5Hz, 2.1Hz), 7.00-7.40 (8H, 
m), 7.45-7.57 (3H, m), 8.90 (2H, s), 9.28 (2H, s), 10.17 (1H ( s) 

2-fN-(3-Amidinophend)-N-(3-metrwl-2-but^ dihvdrochloride (Com- 

pound 17) -.. t .- : 

[0218] 

1 H-NMR(DMSO-d 5 ) 6 ppm: 

1.71 (6H, s), 1.75-1.95 (4H, m), 2.70-3.05 (3H. m), 3.25-3.40 (2H, m), 4.06 (2Hd, J=5.8Hz), 4.22 (2H, s), 5.21-5.30 
(1H, m), 6.92-7.20 (5H, m), 7.30-7.40 (1H, m). 7.56 (2H, d, J^.SHz), 8.70-9.03 (4H, m), 9,27 (2H t s), 10.18 (1H. s) 

2-[N-(3-Amidinopheny1)-N-(4-i^ 
121 

[0219] 

1 H-NMR(DMSO~d 6 ) 8 ppm: 

1.24 (6H, d. J=6.0Hz), 4.35-4.62 (3H, m), 4.87 (2H, s), 6.88 (2H, d, J=9.0Hz), 7.00-7.45 (4H, m), 7.53 (2H. d, 
J=9.0Hz), 7.63 (1H, S), 8.87-9.15 (3H, m). 9.38 (2H, s), 10.48 <1H, S). 13.90-14.90 (2H, br) 

2-rN-(3-AmidirKX3henvn-N-(5-m^ dihvdrochloride 
(QgmpQun<j 19) 

[0220] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.23 (6H, d. J=6.0Hz), 2.31 (3H, s), 4.39 (2H, s), 4.46-4.59 (1H, m), 4.79 (2H, s). 6.87 (2H, d. J=9.0Hz), 7.00-7.25 
<3H. m), 7.35-7.45 (1H, m), 7.50 (2H, d, J=9.0Hz), 8.85-9.10 (3H. m), 9.35 (2H, s), 10.43 (1H, br-s), 14.20-14.55 
(2H, m) MS(FAB, m/z): 421 (M+H) 

2-rN-(3-Amkjinoohenvn-N-(3-methow hydrochloride (Com- 

PQWnd 2Q) 

[0221] 

1 H-NMR(DMSOd6) 6 ppm: 
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1.23 (6H, d, J=6.0Hz), 3.83 (3H, s), 4.35 (2H, s), 4.47-4.60 (1H, m), 4.82 (2H, s), 6.85 (2H, d, J=9.1Hz), 6.98 (1H, 
dd, J=8.8Hz, 2.1Hz), 7.02-7.12 (2H, m), 7.30-7.40 (TH, m), 7.45-7.67 (4H, m), 7.82-7:94 (2H, m), 8.84 (2H, s), 9.23 
(2H, s), 10.01 (1H, s) 

2-rN-(3-AmidinophenyiVN-(2-metrwlallvlte hydrochloride (Compound 21 ) 

[0222] 

1 H-NM R(DMSO-d 6 ) 6 ppm: 

1.23 <6H, d, J=6.0Hz), 1.73 (3H, s). 4.01 (2H, s). 4.21 (2H, s). 4.47-4.60 (1H, m), 4.77 (1H, br-s), 4.84 (1H, br-s), 
6.85 (2H, d, J=9.1 Hz), 6.89-7.06 (3H, m), 7.30-7.40 (1 H, m). 7.48 (2H, d, J=9.1 Hz), 8.89 (2H, s), 9.25 (2H, s), 10.02 
OK S) 

2-[N-(3-Amktinophenyt)-N-(3-me1^ (Compound 



[0223] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.23 (6H, d ( J=6.0Hz), 1.71 (6H, s), 4.05 (2H ( d, J=6.5Hz), 4.17 (2H, s), 4.45-4.59 (1H, m), 5.20-5.30 (1H, m), 6.84 
(2H, d, J=9.0Hz), 6.90-7.10 (3H, m), 7.30-7.40 (1H, m), 7.47 (2H, d, J=9.0Hz), 8.90 (2H, s). 9.25 (2H. s), 9.97 (1H, 
S) 

2-fN-AlM-N-(3-amidinop henvnamino1-N-(4-isoDropoxvphenv[)acelamkje hydrochloride ( Compound 231 
[0224] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1,22 (6H, d. J=6.0Hz), 4.12 (2H, d, J=4.7Hz), 4.21 (2H, s). 4.46-4.60 (1H, m), 5.10-5.28 (2H ( m), 5.85-6.00 (1H, m), 
6.85 (2H, d, J=9.1Hz), 6.96 (1H, dd, J=8.5Hz, 2.1Hz) ( 7.00-7.10 (2H, m), 7.30-7.40 (1H, m). 7.50 (2H. d, J=9.1Hz), 
8.98 (2H, S), 9.29 (2H, s), 10 09 (1 H t s) 

2-[N-(3-AmidinoohenvlVN-mefthvtamino]-N-(4-isoorooylphenvl)-acetamide hydrochloride (Compound 24) 

[0225] 

1 H-NMR(DMSO<J 6 ) 5 ppm: 

1.16 (6H, d, J=6.9 Hz), 2.77-2.88 (1H, m), 3.09 (3H, s), 4.27 (2H, s), 6.97-7.12 (3H, m), 7.15 (2H, d, J=8.6Hz), 7.32- 
7.42 (1 H, m), 7.50 (2H, d, J=8.6Hz), 8.95 <2H. br-s). 9.29 (2H, br-s). 10.13 (1H, s) 

2-fN-(3-AmidinophenvlVN-methv1aminol-N-(4-iscoropoxvc^envnacetamkje hydrochloride (Compound 25) 

[0226] 

1 H-NMR(DMSO^d 6 ) 6 ppm: 

1.22 (6H, d. J=6.0Hz), 3.09 (3H, s), 4.25 (2H. s). 4.46-4.58 (1H. m), 6.84 (2H. d, J=9.0Hz) ( 6.96-7.13 (3H, m), 7.32- 
7.42 (1 H, m). 7.48 (2H, d, J=9.0Hz) ( 8.97 <2H, s). 9.30 (2H. s), 10.07 (1H, s) 

2-[N-(3-Amidincchen\ri)-N-(4-et^^ hydrochloride (Compound 26) 

[0227] 

1 H-NMR(DMSOd6) 6 ppm: 

1.16 (3H, t. J=7.6Hz), 1.23 (6H, d. J=6.0Hz). 4.27 (2H. s). 4.48-4.58 (1H. m), 4.70 (2H. s). 6.85 (2H, d, J=9.0Hz), 
6.95-7.24 (7H, m). 7.30-7,40 (1H, m), 7.46 (2H, d. J=9.0Hz), 8.77 (2H, s), 9.20 (2H. s), 9.90 (1H. s) 
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2-(5-Amktino-2-hvdroxvmethvlphenvtam dihvdrochloricle (Compound 27) 

[0228] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.72- 1.87 (2H, m), 1.99-2.14 (2H, m), 2.96-3.28 (4H, m), 4.04 (2H f s), 4.43-4.76 (3H, m), 6.85-7.01 (4H, m). 7.36 
(1H, d, J=7.8Hz), 7.54 (2H, d, J=9.0Hz) t 8.65-9.05 (4H, m), 9.25 (2H, s), 10.14 (1H, s) 

MS(FAB, m/z): 398(M+H) 

2-(5-Amidin o-2-benzyloxv phenylamino)-N-r4-U^^ dihvdrochloride (Compound 281 

[0229] 

1 K-NMR(DMSO-d 6 ) 6 ppm: 

1.75-1.90 (2H, m), 2.02-2.12 (2H, m), 2.95-3.10 (2H, m), 3.13-3.26 (2H, m), 4.07 (2H, s), 4.52-4.62 (1H, m), 5.29 
(2H, s). 6.95 (2H, d, J=9.1Hz), 7.03-7.20 (3H, m), 7.30-7.47 (3H, m), 7.49-7.62 (4H, m), 8.85-9.30 (6H, m), 10.31 
(1H, s) 

2-rN-(3-Amidinophenvt>-N-benzvlaminoVN-f4-(4-piperidinvioxv)phenvnacetamide dihvdrochloride (Compound 29) 
[0230] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.73- 1.85 (2H, m), 2.01-2.12 (2H, m), 2.98-3.11 (2H, m). 3.15-3.28 (2H, m), 4.33 (2H, s), 4.51.-4.61 (1H, m), 4.75 
(2H, s), 6.88-7.14 (5H, m), 7.21-7.39 (6H, m), 7.53 (2H. d, J=9.0Hz), 8.65-8.98 (4H, m), 9.61 (2H, s), 10.14 (1H, s) 

2-rN-(3-Amkiinophenv1VN-benzvlamino1-N-(4-isopropoxvphenvnacetamtde hydrochloride (Compound 30) 
[0231] 

1 H-NMR(DMSOd 6 ) 8 ppm: 

1.23 (6H, d, J=6.0Hz), 4.32 (2H, s), 4.45-4.60 (1 H t m), 4.75 (2H, s), 6.85 (2H, d, J=9.0Hz),, 6.92-7.1 3 (3H, m), 7.23- 
7.38 (6H, m), 7.48 (2H. d. J=9.0Hz), 8.86 (2H, s), 9.24 (2H, s). 10.02 (1H, s) 

2-(5-Amidino-2-methvlphenylamino)-N-[4-(4-oiperi dinyloxY)phenly]acetamide dihvdrochloride (Compound 31) 
[0232] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.75-1.88 (2H, m), 2.02-2.15 (2H, m), 2.24 (3H, s). 2.97-3.11 (2H, m), 3.15-3.28 (2H, m), 4.50-4.60 (1H, m), 6.94- 
7.06 (4H, m), 7.17-7.27 (1H, m), 7.55 (2H, d, J=9.0Hz), 8.80-9.12 (4H, m), 9.22 (2H, s), 10.20(1H, S) 

2-(5-Amktino-2-chlorcohenv1amino)-N-r4-^^ dihvdrochlorid e (Compound 32) 

[0233] 

1 H-NMR(DMSO<J 6 ) 6 ppm: 

1.74- 1.87 (2H, m), 2.01-2.15 (2H, m), 2.98-3.1 1 (2H, m) t 3.15-3.29 (2H, m). 4.13 (2H, s), 4.52-4.62 (1H, m), 5.95- 
6.30 (1H, or), 6.95 (2H, d, J=9.1Hz), 7.00-7.12 (2H, m) t 7.48-7.60 (3H, m), 8.80-9.15 (4H, m), 9.37 (2H. s), 10.26 
(1H.S) 

2-(3-Anr^inophenv1amino)-N44^ dihvdrochloride (Compound 33) 

[0234] 

1 H-NMR(DMSO-dg) 6 ppm: 

1.74-1.87 (2H. m), 2.02-2.1 1 (2H, m), 3.00-3.10 (2H. m), 3.15-3.27 (2H t m), 3.96 (2H, s), 6.90-7.00 (5H, m), 7.25- 
7.35 (1H, m) t 7.53 (2H. d, J=9.0Hz), 8.70-8.95 (4H, m), 9.23 (2H. s), 10.10 (1H, s) 
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2-(3-AmtdinoDhenylam}noVN-(4-isopropvlDhenvnacetamide hydrochloride (Compound 34) 
[0235] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.75-2.90 (1H. m), 3.98 (2H, s), 6.91-7.05 (3K m), 7.16 (2H, d, J=8.5Hz), 7.27-7.37 (1H. m), 
7.53 (2H, d, J=8.5Hz), 8.98 (2H, s). 9.25 (2H, s). 10.15 (1H, s) 

Example 3 

[0236] The following compounds in a free form were prepared using the same procedure as Example 1 . 

2- [N-(3-Amidinophenv1)-N-(5-Quinoxalinylm (Compound 35) 
[0237] 

1 H-NMR(DMSO-d 6 ) 5 ppm: 

1 .35-1.70 (4H, m), 2.92-3.06 (2H t m), 5.36 (2H, s), 6.70 (1H, dd, J=8.4Hz, 2.3Hz), 6.98 (1H d, J=7.6Hz), 7.02-7.23 
(4H, m), 7.50 (2H, d, J=8.5Hz), 7.68 (1H, d. J=7,1 Hz), 7.76-7.85 (1H, m), 8.00 (1H, d, J=8.4Hz), 8,95-9.05 (2H, m), 
9.55-10.35 (1H, br) 

3- [N-(3-AirMtiippphefiyi)-^^ (Compound 36) 

[0238] 

1 H-NMR(DMSO<i 6 ) 6 ppm: 

1.40-1.80 (4H, m). 2.65-2.75 (2H. m), 3.05-3.15 (2H. m), 4.37 (2H, s). 4.77 (2H, s), 6.70-7.70 (16H. m), 10.13 (1H. 
s) 

2-[N-(3-Amkiinophenvn-N-cv^ (Compound 37) 

[0239] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

0.25-0.35 (2H, m), 0.45-0.55 (2H, m), 1.05-1.20 (1H, m), 1.45-1.60 (2H, m), 1.62-1.75 (2H, m), 3.00-3.10 (2H, m) ( 
4.32 (2H. s), 6.90-7.90 (12H, m), 10.04 (1H. s) 

2-fN-(.3-Amidinophenv*)-N-(3-chlorobenz 38) 

[0240] 

1 H-NMR(DMSO-d6) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.78-2.89 (1H, m), 4.38 (2H, s), 4.77 (2H, s). 6.90-7.55 (15H, m), 10.15 (1H, s) 
2-fN-(3-Amdinoohenvl)-N-bertzv1arr^no1-N-f4-(4-piperidinvl)phenvnacetamide (Compound 39) 
[0241] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.40-1.55 (2H, m), 1.60-1.70 <2H, m), 2.52-2.65 (2H, m), 2.95-3.10 (2H, m), 4.33 (2H, s), 4.75 (2H, s), 6.90-7.20 
(5H, m), 7.23-7.40 (6H, m), 7.51 (2H, d. J=8.5Hz), 10.07 (1H, s) 

2-fN-(3-Amktinooherw1)-N-(4^hlorob^ 40) 

[0242] 

1 H-NMR{DMSO-d5) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.76-Z90 (1 H, m), 4.33 (2H, s), 4.74 (2H s), 6.90-7.10 (3H ( m), 7.1 7 (2H. d, J=8.9Hz), 7.30- 
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7.66 (7H, m), 8.40-9.40 (3H, m), 10.00-10.20 (1H, m) 
Example 4 

5 2-[N-(3-Amidinophenyl)-N-(3-cartemo dihvdrochloride 
{ Compound 41) 

2-fN-(3-Amjdinophenv1)-N'(3-methcocvcartx)ny^ dihvdro- 
chloride (Compound 42) 

10 

[0243] To 3.0 g of 2-[N-(3-cyanophenyl)-N-(3-ethcocycato 

din-4-yl)phenyi]acetamide was added 100 ml of a saturated hydrogen chloride methanol solution, and the mixture was 
sealed and allowed to react at room temperature for 5 hours. The reaction mixture was concentrated under reduced 
pressure to give an imidate compound. The imidate compound (1 .0 g) was dissolved in 25 ml of a saturated ammonia 
15 methanol solution. After stirring at room temperature for 1 5 hours, the reaction mixture was concentrated under reduced 
pressure. The resulting residue was separated by octadesyl -bounded silica gel medium pressure liquid column chro- 
matography (eluent: water- methanol), and the desired fraction obtained was acidified with dilute hydrochloric acid. The 
solvent was removed under reduced pressure to give 423 mg of the Compound 41. 

[0244] Ethyl acetate and dichloromethane were added to the imidate compound that was the remainders of the pre- 

20 ceding reaction, and the mixture was washed with a saturated aqueous sodium hydrogen carbonate solution and dried 
over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was 
dissolved in 20 ml of methanol. A solution of 1 72 mg of ammonium chloride in 0.69 ml of water was added to the meth- 
anol solution, and the mixture was heated under reflux for 6 hours. The reaction mixture was concentrated under 
reduced pressure, and the resulting residue was separated by octadesyl-bounded silica gel medium pressure liquid col- 

25 umn chromatography (eluent: water-methanol). The desired fraction obtained was acidified with dilute hydrochloric 
acid, and the solvent was removed under reduced pressure. The resulting residue were dissolved in 5 ml of methanol. 
Water (10 ml), 5 ml of acetonitrile and 1 .0 g of potassium carbonate were added to the solution, and the mixture was 
allowed to react at room temperature for 15 hours. The reaction mixture was acidified with dilute hydrochloric acid and 
the mixture was concentrated under reduced pressure. Methanol was added to the resulting residue, and the insoluble 

30 material was removed through Celtte®. The solvent was removed under reduced pressure, and the resulting residue 
was dissolved in 10 ml of methanol. A small amount of a saturated hydrogen chloride methanol solution was added to 
the solution, and the mixture was allowed to react at room temperature for 8 hours. The reaction mixture was concen- 
trated under reduced pressure, and the resulting residue was separated by octadesyl-bounded silica gel medium pres- 
sure liquid column chromatography (eluent: water-methanol). The desired fraction obtained was acidified by dilute 

35 hydrochloric acid, and the solvent was removed under reduced pressure to give 418 mg of the Compound 42. 

Compound 41 
[0245] 

40 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1 .71 -1.96 (4H, m), 2.71 -2.84 (1 H, m), 2.90-3.02 (2H ( m), 4.30-4.43 (4H, m), 4.72 (2H. s). 6.80-7.40 (1 1 H, m), 7.46- 
7.61 (3H. m), 8.62-9.07 (4H, m), 9.27 (2H, br-s), 10.23 (1H, s) 
MS(FAB. m/z): 515(M+H) 

45 

Compound 42 
[0246] 

so 1 H-NMR(DMSO-d$) 6 ppm: 

1.73-2.00 (4H, m), 2.72-2.85 (1H, m), 2.90-3.04 (2H. m). 3.66 (3H s). 4.37 (2H, s), 4.77-4.88 (4H, m), 6.77-7.40 
(10H, m), 7.52-7.70 (2H, m). 8.60-9.55 (6H, m). 10.30 (1H, s) 
MS(FAB. m/z): 530(M+H) 

55 
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Example 5 

24N-(3-Amidinopheny1VN-n -method 
hydrochloride (Compound 431 

[0247] To 90 mg of 2-[N-(1-tert-butoxyrartx)nylmethylM 

pylphenyl)acetamide was added 2 ml of a saturated hydrogen chloride methanol solution, and the mixture was sealed 
and allowed to react at 0 °C for 36 hours. The reaction mixture was concentrated under reduced pressure, and the 
resulting residue was alkalized with a saturated aqueous sodium hydrogen carbonate solution and extracted with ethyl 
acetate. The organic layer was dried over anhydrous magnesium sulfate,, and the solvent was removed under reduced 
pressure. The resulting residue was dissolved in 5 ml of methanol, a solution of 21 mg of ammonium chloride in 81 jxt 
of water was added to the solution, and the mixture was heated under reflux for 8 hours. The reaction mixture was con- 
centrated under reduced pressure, and dichlororriethane was added to the resulting residue. The insoluble material was 
removed by filtration, and the filtrate was concentrated under reduced pressure. The resulting residue was suspended 
in diethyl ether and a small amount of ethanol, and the resulting insoluble material was collected by filtration and 
washed with diethyl ether and a small amount of methanol to give 45 mg of 2-[N-(3-amidinophenyl)-N-(1 -methoxycarb- 
onylmethylimic^ol-4-ylmethy0amino]-N-(4-iscprci5ylphenyl)acetamide hydrochloride. 

1 H-NM R(DMSO-d 6 ) 6 ppm: 

1.16 (6H, d. J=6.8Hz), 2.75-2.90 <1H, m), 3.69 (3H, s), 4.32 (2H, s), 4.68 (2H, s), 5.00 (2H, s), 6.87-7.40 (7K m), 
7.45-7.65 (2H. m), 7.70-7.94 (1H. br), 8.90 <2H, s), 9.23 <2H. s), 11.23 (1H, br-s) 
MS(FAB, m/z): 463 (M+H) 

Example 6 

2-fN-(3-AmktincMhenvlVN-(4-hvdrox^ dihvdrochloride (Compound 

44) 2-rN-(3-AmidinoohenvlVN-(4-benz^ dihvdrochloride (Com- 

pound 45) 

[0248] To 840 mg of 2-[N-(4-berizyloxybutyl)-N-(3-cyano 

nyt]acetamide was added 50 mi of a saturated hydrogen chiorde ethanol solution, and the mixture was sealed and 
allowed to react for 5 hours The reaction mixture was concentrated under reduced pressure, and 50 ml of a saturated 
ammonia methanol solution was added to the resulting residue After stirring for 12 hours, the reaction mixture was con- 
centrated under reduced pressure, and the resulting residue was separated by octadesyl-bounded silica gel medium 
pressure liquid column chromatography (etuerrt: water-methanoO- The former desired fraction was acidified with dilute 
hydrochloric acid, and the solvent was removed under reduced pressure to give 350 mg of the Compound 44, The latter 
one was acidified with dilute hydrochloric acid, and the solvent was removed under reduced pressure to give 330 mg of 
the Compound 45. 

Compound 44 

[0249] 

1 H-NMR(DMSOd 6 ) 6 ppm; 

1.40-1.55 (2H, m), 1.60-1.70 (2H, m), 1 .75-1.92 (4H, m), 2.70-2.85 (1H, m), 2.90-3.05 (2H. m), 3.28-3.50 (6H, m), 

4.25 <2H. s), 6.90-7.07 (3H, m), 7.15 (2H, d. J=8.6Hz), 7.30-7.40 (1 H, m), 7.56 (2H. d, J=8.6Hz), 8.65-9.00 (4H, m), 
9.23 (2H, s), 10.20 (1H, s) 

Compound 45 

[0250] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.55-1.72 (4K m), 1.73-1.95 <4H. m). 2.72-2.85 (1H. m), 2.90-3.03 (2H, m), 3.28-3.40 (2H, m), 3.41-3.52 (4H. m). 

4.26 (2H, s), 4.46 (2H, s). 6.91-7.08 (3H, m), 7.15 (2H. d, J=8.6Hz), 7.21-7.40 (6H, m), 7.56 (2H, d. J=8.6Hz). 8.72- 
9.08 (4H. m), 9.28 (2H, s). 10.24 (1H ( s) 
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Example 7 

2-fN^3-AmtdinophenviVN^ . 
riihvdrochloride (Compound 46) 

[0251] 2-[N-(3-AmidirKphenyl)-N-[3-(2-hydro dihy- 
drochloride (130 mg) was dissolved in 2 ml of methanol, 58 mg of ethyl acetimidate hydrochloride and 0.^6 ml of tri- 
ethylamine were added to the solution, and the mixture was stirred at room temperature for 2 hours. The reaction 
mixture was concentrated under reduced pressure, and the resulting residue was separated by octadesyl -bounded sil- 
ica gel medium pressure liquid column chromatography (eluent; water-methanol). The desired fraction obtained was 
acidified with dilute hydrochloric acid, and the solvent was removed under reduced pressure to give 1 1 5 mg of 2-[N-(3- 
amidinophenyl)-N-[3-(2-hydroxyethyloxy)benzyrjaminohN-(4-[1 -(1 -iminoethyl)piperidin-4-yl]phenyr]acetamide ^hydro- 
chloride. 

1 H-NMR(DMSO<J 6 ) 6 ppm: 

1.55-1.92 (4H ( m), 2.31 (3H, s). 2.79-2.91 (1H t m), 3.10-3.23 (1H, m). 3.63-3.72 (2H. m). 3.94 (2H, t, J=5.0Hz), 
3.96-4.06 (1H, m), 4.16-4.28 (1H. m), 4.38 (2H, s), 4.72 (2H, s), 4.84 (1H, t, J=5.5Hz), 6.75-7.40 (10H, m), 7.56 
(2H, d, J=8.6Hz), 8.67 (1H, br-s), 8.98 (2H, br-s), 9.15-9.45 (3H, m), 10.30 (1H, s) 
MS<FAB, m/z): 543(M+H) 

Example 8 

[0252] The following compounds were prepared using the same procedure as Example 7. 

2-fN-(3-Amidinophenvl^N-(3-carte 
midedihvdro chloride (Compound 471 

[0253] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.54-1.93 (4H, m), 2.31 (3H, s), 2.79-2.91 (1H, m), 3.09*3.35 (2H, m), 3.93-4.05 (1H, m). 4.18-4.31 (1H, m), 4.32- 
4.46 (AH, m), 4.73 (2H, s), 6.79- 7.40 (11H, m), 7.47-7 63 (3H. m), 8.72 (1H t s). 9.05 (2H, s), 9.22-9.40 (3H, m). 
10.39 (1H. s) 
MS(FAB, m/z): 556(M+H) 

2-rN-(3-Amidinoohenv1VN-(3-methoxv^ 
nvllacetamide di hydrochloride (Compound 48) 

[0254] 

1 H-NMR(DMSO-d6) 6 ppm: 

1.54-1.94 (4H, m), 2.30 (3H, s), 2.79-2.92 (1H, m), 3.09-3.35 (2H, m), 3.66 (3K s), 3.95-4.06 (1H. m), 4.17-4.28 
(1H, m), 4.37 (2H, s), 4.67-4.79 (4H, m), 6.75-7.40 (10H, m), 7.56 (2H, d, J=8.5 Hz), 8.66 <1H, s). 8.96 (2H, s), 9.21 
(1H. s), 9.28 (2H, s), 10.27 (1H, s) 
MS(FAB, m/z): 570(M+H) 

2-fN-(3-Amkiinophenv1VN-(5^^^ 
chloride (Compound 49) 

[0255] 

1 H-NMR(DMSO-d$) 5 ppm: 

1.51-1.93 (4H, m), 2.30 (3H, s). 2.75-2.92 (1H, m), 3.92-4.16 (1H, m), 4.24-4.29 (1H, m). 4.48 (2H. s), 5.39 (2H. s). 
6.90-7.24 (5H. m), 7.28-7.38 (1K m). 7.49-7.72 (3H. m). 7.76-7.87 (1H, m), 7.97-8.08 (1H. m). 8.63 (1H, s). 8.84- 
9.06 (4R m). 9.13-9.31 (3H. m), 10.28 (1H. s) 
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2-fN-(3-AmidinophenviyN-(3-chlorobe di hydrochlo- 

ride (Compound 50) 

[0256] 

^-NMRfDMSO-de) 6 ppm: 

1.55-1.95 (4H, m), 2.30 (3H. s), 2.80-2.90 (1H, m), 3.10-3.25 (1H, m), 3.95-4.05 (1H, m), 4.15-4,25 (1H, m), 4.39 
(2H, s), 4.77 (2H, s), 6,94-6.96 (1H, m), 7.02-7.13 (2H, m). 7.20 (2H. d. J=8.6Hz), 7.25-7.42 (5H, m), 7.55 (2H. d, 
J=8.6Hz) ( 8.63 (1H, br-s), 8.93 (2H, br-s). 9.18 (1H, br-s), 9.28 (2H, br-s), 10.26 (1H, s) 

2-[N-(3-Amidinoph^v1VN-f4-hvdroxvbutvl^amino1-N-r4-ri -f 1 -iminoethvl)Ptperidin-4-v[]phenvtlacetamide dihvdrochlo- 
ride (Compound 51) 

[0257] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.44-1.52 (2H, m), 1 .58-1.80 (4H, m), 1.81-1.92 (2H. m). 2.30 (3H, s), 2.80-2.90 (1H, m), 3.10-3.22 (1H, m), 3.24- 
3.34 (1H, m), 3.40-3.50 (2H, m), 4.18-4.30 (3H, m), 6.91-7.08 (3H, m), 7.19 (2H, d, J=8.6Hz), 7.30-7.40 (1H. m), 
7.55 (2H, d, J=8.6Hz), 8.66 (1H, s), 8.99 (2H, s), 9.22 (1H t s), 9.29 (2H, s), 10.25 (1H, s) 

2-fN-(3-Amid tnophQnv^-N-f 3-hvdroxvbenzvnamino1-N-f4-ri -( 1 -iminoethvt)oiperidin-4-vnphenvnacetamide dihvdrochlo- 
ricte (Compound 52) 

[0258] 

1 H-NMR(DMSO<J s ) 6 ppm: 

1.55-1.94 (4K m). 2.30 (3H, s). 2.79-2.92 (1H. m) ( 3.11-3.32 (2H. m), 3.95-4.05 (1H, m), 4.15-4.28 (1H, m), 4.34 
(2H, s), 4.66 (2K s), 6.60-6.76 (3K m), 6.95 (1H, dd, J=8.5Hz, 2.2Hz). 7.01-7.25 (5H, m). 7.30-7.39 (1H. m). 7.56 
(2H f d, J=8.6Hz), 8.64 (1H, s). 8.94 (2H, s), 9.20 (1H, s). 9.28 (2H, s), 9.38(1H, br-s) 10.24 (1H, s) 

2-[N-(3-AmidinophenvlVN-cvclc^ropvlm^ dihvdrochlo- 
ride (Compound 53) 

[0259] 

1 H-NMR(DMSO-dg) 6 ppm: 

0.25-0.35 (2H, m), 0.45-0.55 (2H, m), 1 .05-1.17 (1H, m), 1.55-1,92 (4H, m), 2.31 (3H, s), 2,80-2.90 (1H, m), 3.10- 
3.40 (4H, m), 3.95-4.05 (1H, m), 4.18-4.31 (1H, m), 4.36 (2H, s), 6.98-7.08 (2H, m), 7.11-7.22 (3H, m), 7.30-7.40 
(1H, m), 7.55 (2H, d, J=8.6Hz), 8.50-9.50 (6H, m), 10.26 (1H, s) 

2-fN-(3- Amidinophenvl)-N-benzviaminoh-N-f4-(1 -( 1 -iminoeihvl)piperidin-4-Ynphenvllacetamide dihvdrochloride (Com- 
pound 54) 

[0260] 

1 H-NMR(DMSOd 6 ) 5 ppm: 

1.55-1.92 (4H, m), 2.31 (3H, s), 2.80-2.92 (1R m), 3.10-3.22 (1H, m), 3.95-4.07 (1H, m), 4.16-4.28 (1H, m), 4.37 
(2H, s), 4.76 (2H, s), 6.90-7.42 (1 1H, m), 7.56 (2H. d, J»8.4Hz), 8.67 (1H, br-s), 8.98 (2H ( br-s), 9.15-9.40 (3K m), 
10.29 (1H.S) 

2-fN-(3-Amidinc»henvlVN-(3-methvl-2-b^envi)amino1-N-r4-ri -( 1 -iminoethvhDiperidin-4- vffcherwnacetamide dihvdro- 
ChlQride (Compound 55) 

[0261] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.50-1.95 (10H, m), 2.30 (3H, s), 2.77-£91 (1H, m) ( 3.10-3.35 (2H, m), 3.94-4.12 (3H, m) ( 4.16-4.30 (3H, m). 5.20- 
5.30 (1H ( m), 6.96 (1 H, dd, J,=8.6Hz, 2.2Hz), 7.00-7.15 (2H, m), 7.19 (2H, d, J=8.6Hz), 7.30-7.40 (1H, m), 7.55 (2H, 
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d, J=8.6Hz), 8.70 (1H, br-s), 9.04 (2H, br-s), 9.20-9.38 (3H. m), 10.27 (1H, br-s) 

2-(5-Amidino-2-hvdrcxvmethvlphenvlamfo^ dihvdrochloride 
{Compound 56) 

[0262] 

A* 

1 H-NMR(DMSO<J 6 ) 6 ppm: 

1.62-1.83 (2H, m), 1.95-2.10 (2H, m), 2.28 (3H. s). 3.40-3.59 (2H, m), 3.67-3.83 (2H, m), 4.05 (2H, s), 4.50-4.68 
(3H, m), 6.89-7.11 (4H ( m), 7.36 (1H, d, J=7.8Hz), 7.54 (2H, d, J=9.0Hz), 8.67 (1H, s), 8.91 (2H, s), 9.18-9.35 (3H, 
m), 10.14 (1H, s) 
MS(FAB, m/z): 439(M+H) 

2-(5-Amidino-2-benzvloxvphenvlamin6)-N-[4-f 1 -(1 -im inoethvnDiDeridin-4-vloxvlDhenvnacetamide dihvdrochloride 
(Compound 57) 

[0263] 

1 H-NMR(DMSO-dg) 6 ppm: 

1.62-1.82 (2H, m), 1.95-2.10 (2H, m), 2.29 (3H. s). 3.45-3.60 (2H, m). 4.06 (2H, s). 4.57-4.69 (1H, m), 5.30 (2H, s), 
6.95 (2H, d, J=9.1Hz), 7.02 (1H, s), 7.08-7.2O (2H, m), 7.30-7.60 (7H, m), 8.73 (1H. s). 8.85 (2H, s), 9.16 (2H, s), 
9.58 (1H.S). 10.25 (1H.S) 

2-rN-(3-AmidinophendVN-benzvlaminol-M dihvdrochloride 
(OgmpQund 58) 

[0264] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.65-1.82 (2H, m). 1.95-2.12 (2H, m), 2:28 (3H, s). 3.46-3.57 (2H, m), 3.68-3.80 (2H. m), 4.31 <2H, s). 4.57-4.68 
(1H m). 4.75 (2H, s). 6.91-7.09 (5H, m), 7.22-7.38 (6H, m). 7.51 (2H, d. J=8.7Hz), 8.54-8.89 (3H, m), 9.10-9.26 
(3H,m), 10.04 (1H,s) 

2-(5-Amidino-2-methvlPh^ dih^rochloride (Com- 
pound 59) 

[0265] 

1 H-NMR(DMSO<l 6 ) 6 ppm: 

1.65-1.80 (2H, m), 1.95-2.10 (2H, m), 2.24 (3H, s). 2.29 (3K S). 3.45-3.61 (2H, m). 3.66-3.86 (2H, m), 4.07 (2H. s), 
4.55-4.70 (1H, m), 6.88-7.07 (4H, m), 7.22 (1H, d, J»7.6Hz), 7.56 (2H, d, J=9.0Hz), 8.75 (1H, s). 9.00 (2H, S), 9.25 
(2H. S), 9.31 (1H, s), 10.27 (1H, s) 

2-(5-Amidino-2-chloroohenvtamino)-N-f4-f 1-(1 -iminoethvhDiperidin-4-vloxvlPhenvnac etamide dihvdrochloride (Com- 
pound 60) 

[0266] 

1 H-NMR(DMSO<J 6 ) 6 ppm: 

1.65-1.82 (2H, m), 1.95-2.10 (2H. m), 2.29 (3H, s), 3.65-3.85 (2H, m), 4.13 (2H, s), 4.58-4.69 (1H, m). 6.00-6.22 
(1H, br), 6.95 (2H, d, J=9.0Hz), 7.00-7.14 (2H. m), 7.47-7.60 (3H, m), 8.70 (1H, s), 9.07 (2H, s), 9.25 (1H, s), 9.37 
(2H. s). 10.26 (1H,s) 
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Example 9 

2-(N-(3-AmidinophenylVN-(3-metho^ hydrochlo- 
ride f Compound 611 

[0267] To 202 mg of 2-[N-(3-cyar^henyl)-N-(3-methoxy 

nyf)acetamide was added 50 ml of a saturated hydrogen chloride methanol solution, and the mixture was sealed and 
stirred at room temperature for 5 hours. The reaction mixture was concentrated under reduced pressure, and the con- 
centrate was neutralized with a saturated aqueous sodium hydrogen carbonate solution and extracted with ethyl ace- 
tate. The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed under reduced pressure. 
Methanol (50 mi) and a solution of 57 mg of ammonium chloride in 2 ml of water were added to the resulting residue, 
and the mixture was heated under reflux for 12 hours. The reaction mixture was concentrated under reduced pressure, 
and the resulting residue was separated by aminopropylated silica gel column chromatography (eluent: methanol- 
dichloromethane). The desired fraction obtained was acidified with dilute hydrochloric acid, and the solvent was 
removed under reduced pressure to give 113 mg of 2-[N-(3-amidinophenyl)-N-(3-methoxycarbonylmethyloxyben- 
zyl)amino]-N-(4-isopropylphenyl)acetamide hydrochloride. 

1 H-NMR(DMSO-dg) 6 ppm: 

1.18 (6H, d, J=6.9Hz), 2.78-2.89 (1H, m), 3.67 (3H, s), 4.36 (2H, s), 4.73 (2H, s), 4.76 (2H, s), 6.77-7.40 (10H, m), 
7.52 (2H, d, J-8.5HZ), 8.89 (2H, s), 9.26 (2H, s), 10.13 (1H, s) 

Example 1Q 

2-fN-t3-AmkiincchenvlVN-(3-rarboxy^ 
dihvdrochlor ide f Compound 62) 

[0268] To 71 mg of 2-[N-(3-amkiinophenyl)-N-(3-methoxyra 

thyl)piperidin-4-yl]phenyl]acetamide dihvdrochloride were added 1 ml of 1 N hydrochloric acid and 1 ml of acetonitrile, 
and the mixture was allowed to react at 60 °C for 4 hours. The reaction mixture was concentrated under reduced pres- 
sure, and the resulting residue was separated by octadesyl -bounded silica gef medium pressure liquid column chroma- 
tography (eluent: water-acetonitrile). The desired fraction obtained was acidified with dilute hydrochloric acid, and the 
solvent was removed under reduced pressure to give 58 mg of 2-[N-(3-amidinophenyl)-N-(3-carboxymethyloxyben- 
zyl)amino]-N-[4-[1-(1-iminoethyl)piperidin-4-y1]phenyl]acetamide dihvdrochloride. 

1 H-NMR(DMSO-de) & ppm: 

1.52-1.93 (4H, m), 2.31 (3H, s), 2.77-2.92 (1H, m), 3.05-3.35 (2H, m), 3.94-4.07 (1H, m), 4.20-4.35 (1H, m), 4.41 
(2H, s), 4.63 (2H, s), 4.73 (2H. s), 6.72-7.40 (10H, m), 7.59 (2H, d, J=8.6Hz), 8.80 (1H, s), 9.14 (2H, s), 9.25-9.50 
(3H ( m), 10.48 (1H, s) 
MS(FAB, m/z): 557(M+H) 

Example 11 

[0269] The following compound was prepared using the same procedure as Example 10. 

2-fN-(3-AmidirK»henv1VN-(3-carboxv^ dihvdrochloride (Com- 

pound 63) 

[0270] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H,*d. J=6.9Hz), 2.78-2.89 (1 H. m), 4.35 (2H, s). 4.63 (2H, s), 4.72 (2H, s). 6.73-7.60 (12H, m), 8.89 (2H, br- 
s), 9.25 (2H, br-s). 10.11 (1H, br-s), 12.65-13.35 (1H, br) 
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Example 12 

Ethvl 3-r2-rN-(3-amkJinophenviyN-fN-f4-iso 
(Compound 64^ 

[0271] 2-[N-(2-Bromobenzyl)-N^3^yanc^heny0amino]-N-(4-isopropylphenyl)acetamide (800 mg), 10 mg of palla- 
dium acetate. 24 mg of triphenylphosphine. 0.55 ml of ethyl acrylate and 0.35 ml of triethylamine were suspended in 
1 .5 ml of N.N-dimethyrformamide, and the suspension was allowed to react under an argon atmosphere at 100 °C for 
18 hours. The insoluble material was removed by filtration, and the fiHrate was concentrated under reduced pressure. 
The resulting residue was purified by silica gel column chromatography (eluent ethyl acetate-hexane) to give 738 mg 
of a nitrile compound. To 360 mg of the nitrile compound was added 10 ml of a saturated hydrogen chloride ethanol 
solution, and the mixture was sealed and allowed to react at room temperature for 8 hours. The reaction mixture was 
concentrated under reduced pressure, and 10 ml of a saturated ammonia methanol solution was added to the resulting 
residue. After allowing to react at room temperature tor 19 hours, the reaction mixture was concentrated under reduced 
pressure. The resulting residue was separated by aminopropylated silica gel column chromatography (eluent: 25 % 
aqueous ammonia solution-methanol-dichloromethane), and the desired fraction obtained was concentrated under 
reduced pressure. Methanol was added to the resulting residue, and the mixture was acidified with dilute hydrochloric 
acid. The solvent was removed under reduced pressure to give 230 mg of ethyl 3-[2-[N-(3-amidinophenyl)-N-[N-(4-iso- 
prcpylphenyl)<arbamoylmethyl]aminomethyl]phenylJacrylate hydrochloride. 

1 H-NMR(DMSO<i 6 ) 6ppm: 

1.17 (6K d, J=6.9Hz), 1.24 (3H, t, J=7.1Hz), 2.76-2.90 (1H, m), 4.18 <2H, q, J-7.1Hz), 4.29 (2H, s), 4.94 (2H, s). 
6.54 (1H. d, J=15.8Hz), 6.92-7.41 (9H, m), 7.50 (2H, d. J=8.5Hz), 7.75-7.84 (1H, m), 7.95 (1H, d. J=15.8Hz), 8.89 
(2H, s), 9.25 (2H, s), 10.10 (1H, s) ^ 

Example 13 

2-[N-(3-Amidinophenvtt-N-(1 -naphthvlmethvnaminol-N-U-ri -M -iminoethvhDiDeridin-4-vnohenvnacetamide dihvdro- 
chloride (Compound 65) 

[0272] To 670 mg of 2-[N-(3-cyanq3henyl)-N-(1-naphthy^ 

nyi]acetamide was added 25 ml of a saturated hydrogen chloride ethanol solution, and the mixture was sealed and 
allowed to react at room temperature for 5 hours. The reaction mixture was concentrated under reduced pressure, and 
30 ml of a saturated ammonia methanol solution was added to the resulting residue. After being allowed to react for 15 
hours, the reaction mixture was concentrated under reduced pressure. The resulting residue was purified by aminopro- 
pylated silica gel column chromatography (eluent: 25 % aqueous ammonia solution-methanol-dichloromethane) to give 
an amidine compound. The amidine compound obtained was dissolved in 4 ml of methanol, 377 mg of ethyl acetimidate 
hydrochloride and 0.425 ml of triethyiamine were added to the solution, and the mixture was stirred at room temperature 
for 2 hours. The reaction mixture was concentrated under reduced pressure, and the resulting residue was separated 
by octadesyl -bounded silica gel medium pressure liquid column chromatography (eluent: water-methanol). The desired 
fraction obtained was acidified with dilute hydrochloric acid, and the solvent was removed under reduced pressure to 
give 275 mg of 2-[N-(3-amidinophenyl)-N-(1-napht^^ 
mide dihydrochloride. 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.55-1.96 (4H, m), 2.31 (3H. s), 2.78-2.93 (1H. m). 3.10-3.36 (2H, m), 3.95-4.06 (1H, m), 4.16-4.28 (1H, m). 4.38 
(2H, s), 5.24 (2H, s), 6.95-7.25 (5H, m), 7.29-7.64 (7H, m). 7.82-7.93 (1H, m), 7.96-8.10 (2H, m), 8.65 (1H, br-s), 
8.94 (2H, br-s), 9.13-9.33 (3H, m), 10.21 (1H, br-s) 

Example 14 

2^N^3-Amiriinnnh^vlVN^5-me^ hydrochloride (Com- 

pound 65) 

[0273] To 1.20 g of 2-{N-(1-tert-butoxycartK>r^ 

propy Iph enyl) ac etamkJ e was added 20 ml of a saturated hydrogen chloride ethanol solution, and the mixture was 
sealed and allowed to react at room temperature for 5 hours. The reaction mixture was concentrated under reduced 
pressure, and the resulting residue was suspended in diethyl ether. After the supernatant was decanted, the precipi- 
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tates were dried under reduced pressure. A saturated ammonia methanol solution (25 ml) and 10 ml of dichlorometh- 
ane were added to the resulting residue, and the mixture was allowed to react at room temperature for 24 hours. The 
reaction mixture was concentrated under reduced pressure, and the resulting residue was suspended in chloroform and 
a small amount of ethanol. The insoluble material was removed by filtration, and the filtrate was concentrated under 
reduced pressure. Methanol was added to the resulting residue, and the mixture was suspended in ethyl acetate. The 
insoluble material was collected by filtration, methanol was added to the insoluble material, and the mixture was sus- 
pended in ethyl acetate again. The insoluble material was collected by filtration and washed with ethyl acetate to give 
900 mg of 2-[N-(3-amidincphenyl)-N-(5-meth^ hydrochlo- 
ride. 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.17 (6H, d, J=6.9Hz), 2.28 (3H, s), 2.74-2.90 (1H t m), 4.32 (2H, s), 4.67 (2H, s), 6.87-7.08 (3H. m), 7.16 (2H, d, 
J=8.4Hz), 7.29-7.41 (1H, m), 7.56 (2H, d, J=*.4Hz), 7.87-8.14 (1H, br), 8,95 (2H, S), 9.27 <2H ( s), 11 .15-1.1 .65 (1H, 
br) 

Example 15 

[0274] The following compounds were prepared using the same procedure as Example 1 4. 

2-fN-(3-AmidinophenviyN-f1-(4-methvfo hydrochlo- 
ride (Compound 67) 

[0275] 

1 H-NMR(DMSO-d 6 ) S ppm: 

1.17 (6H, d, J=6.9Hz), 2.28 (3H, s). 2.76-2.90 (1H. m). 4,31 (2H, s), 4.67 (2H, s), 5.16 (2H, s), 6.90-7.20 (9H, m), 
7.23-7.38 (2H. m), 7.56 (2H. d, J=8.5Hz), 7.90-8.10 (1H. br), 8.95 (2H, s), 9.24 (2H. s), 1 1.28 (1H. br-s) 

2-rN-(3-Amidinophenvn-N-ri -(4-hvdroxvberuvnimidazd^-v^ hydrochlo- 
ride (Qornppund 53) 

[0276] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.16 (6H, d, J=6.9Hz), 2.75-2.89 (1H, m) 4.29 (2H, s), 4.63 (2H. s). 5.04 (2H, s). 6.73 (2H, d, J=8.4Hz), 6.85-7.36 
(9H, m), 7.56 (2H, d. J=8.4Hz), 7.84 (1H, s). 8.70-9.70 (5H. m), 11.40 (1H, s) 

MS(FAB, m/z): 497(M+H) 

Example 16 

2-fN-(3-Amidinoohenvtt-N-M-hvcto^ h ydrochloride (Compound 69) 

[0277] To 25 mg of 2-(N-(3-amidirx)phenyl)-N-(4-benzyloxytxrtyl)amino]-N-(4-isopropylp ^hydro- 
chloride were added 1.0 ml of ethanol and 5 mg of 10 % palladium on carbon, and the mixture was stirred at atmos- 
pheric pressure under a hydrogen atmosphere at room temperature for 2 hours. The insoluble material was removed 
by filtration, and the filtrate was concentrated under reduced pressure to give 18 mg of 2-[N-(3-amidinophenyl)-N-{4- 
hydroxybutyl)arnir«]-N-(4-isopropylpheny0acetamkje hydrochloride. 

1 H-NMR(DMSO-de) 6 ppm: 

1.17 (6K d. J=6.9Hz), 1.41-1.52 (2H, m), 1.56-1.68 (2H, m), 2.78-2.90 (1H, m), 3.40-3.50 (4H, m), 4.23 <2H, s), 
6.92-7.05 (3H, m), 7.16 (2H, d, J=8.5Hz), 7.30-7.38 (1 H. m), 7.50 (2H, d. J=8.5Hz). 8.91 (2H, s), 9.25 (2H, s), 10.08 
(1Ks) 

Example 17 

[0278] The foti owing compounds were prepared using the same procedure as Example 16. 
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2-[N-(3-Amidinophenv1)-N-(2-methvlDropvnam hydrochloride (Compound 70) 

[0279] 

1 H-NMR(DMSOd 6 ) & PPm: fl 
0.92 (6H, d. J=6.6Hz), 1.22 (6H, d, J=6.0Hz), 1.96-2.10 (1H, m), 3.28 (2H, d, J=7.6Hz), 4.23 (2H, s), 4.4*7-4,60 (1H, 
m), 6.84 (2H, d, J=9.0Hz), 6.92-7.01 (3H. m). 7.30-7.40 (1H, m), 7.45 (2H, d, J=9.0Hz), 8.81 (2H, s), 9.22 (2H ( s), 
9.94 (1H,s) 

2-[N-(3-Amidinophenvtt-N-(3-melhvlD^ dihvdrochloride (Compound 71) 

[0280] 

n H-NMR(DMSO-dg) 6 ppm: 

0.94 (6H, d, J=6.6Hz), 1 .23 (6H, d, J=6.0Hz). 1 .40-1 .70 (3H, m). 3.36-3.50 (2H. m), 4. 19 (2H, s), 4.45-4.59 (1 H. m) ( 
6.85 (2H, d, J=9,0Hz), 6.90-7.02 (3H, m), 7.30-7.40 (1H, m), 7.42 (2H. d ( J=9.0Hz), 8.85 (2H, s), 9.24 (2H, s), 9.97 
0H.S) 

2-rN-(3-Amidinophenv1VN-propvlamino1-N-f4-isopropoxvphenvlMacetamide dihvd rochloride (Compound 72) 
[0281] 

1 H-NMR(DMSOd 6 ) 6 ppm: 

0.91 (3H, t. J=7.4Hz), 1.23 (6H, d, J=6.0Hz), 1.50-1.70 (2H ( m) ( 3.35-3.50 (2H, m), 4.21 (2H, s),.4. 46-4.60 (1H, m). 
6.84 (2H, d, J=9.0Hz), 6.90-7.06 (3H, m), 7.30-7.40 (1H. m). 7.48 (2H. d, J=9.0Hz), 8.89 (2H t s), 9.25 (2H, s), 9.99 
(1Ks) J 

2-i5-Amkjino-2-hYdroxyphen\te^ dihvdrochloride (Com- 

pound 7?) 

[0282] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.62-1.85 (2H, m), 1.95-2.10 (2H, m), 2.29 (3H, s), 3.65-3.85 (2H, m), 4.01 (2H ( s). 4.57-4.69 (1H, m), 5.20-5.70 
(1H r m), 6.87 (1 H, d, J=8.2Hz), 6.90-7.10 (4H, m), 7.55 (2H, d, J=9.0Hz), 8.63-8.80 (3H, m), 9.05 (2H, s), 9.28 (1H, 
s). 10.21 (1H,s), 10.75 (1H,s) 

Example 18 

2-[N-(3-Amidinopheflv1 VN-(5-methvlim^ 1 -( 1 -iminoethvl)piperidin-4-vnphenv11acetamide 

dihvdrochloride (Compound 74) 

[0283] To 3 mi of ethanol were added 138 mg of 2-[N-(3-amidirK)phenyl)-N-(5-methylimidazol-4-y1methyl)amino]-N- 
[4-(4-piperidinyi)pheny(]acetamide trihydrochloride, 43 mg of ethyl acetimidate hydrochloride and 96 pi of triethylamine, 
and the mixture was allowed to react at room temperature for 18 hours. The reaction mixture was concentrated under 
reduced pressure, and to the resulting residue was added dichloromethane. The insoluble material was collected by fil- 
tration, a small amount of methanol was added to the insoluble material, and the mixture was suspended in ethyl ace- 
tate. The insoluble material was collected by filtration, and suspended with a small amount of ethanol and isopropanol. 
The insoluble material was removed by filtration, and the fatrate was concentrated under reduced pressura To the 
resulting residue were added a small amount of methanol and diethyl ether, and the insoluble material was collected by 
filtration. To the resulting residue was added a small amount of ethanol. the mixture was suspended in diethyl ether, and 
the insoluble material was collected by f atration to give 1 05 mg of 2-[N-(3-amidinophenyl)-N-(5-methyltmidazol-4-ylme- 
thyl)amino]-N-[4-[1 -(1 -inriinoethyl)p^ridin-4-y0phenyl]acetamide dihvdrochloride. 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.52-1.93 (4H, m). 2.20-2.36 (6H ( m). 2.77-2.91 (1H, m). 3.07-3.12 (1H. m). 3.93-4.07 (1H, m), 4.14-4.38 (3H, m), 
4.62 (2H, s), 6.80-7.07 (3H, m), 7.19 (2H f d, J=8.6Hz), 7.28-7.40 (1 H, m), 7.50-7.77 (3H, m). 8.63 (1 H, s), 8.94 (2H, 
br-s), 9.12-9.31 (3H, m). 11.70-12.22 (2H, m) 
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Example 19 

Sodium salt of 2-rN-(3-amidinophenvlVN-n-cait>oxvmetrMim^ 
(Compound 75) 

[0284] 2-[N-(3-Amidinophenyl)-N-(1-metto 

nyl)acetamide hydrochloride (1 1 mg) was dissolved in 0.4 ml of methanol, 77 jil of 1 N sodium hydroxide methanol solu- 
tion was added to the solution, and the mixture was heated under reflux for 2 hours. The reaction mixture was 
suspended in diethyl ether, and the supernatant was decanted. The resulting residue was dried under reduced pressure 
and dissolved in ethanol, and the remaining insoluble material was removed through Celite®. The filtrate was concen- 
trated under reduced pressure, and the resulting residue was suspended in diethyl ether and a small amount of meth- 
anol. The supernatant was decanted and the residue was dried under reduced pressure to give 10 mg of sodium salt 
of 2-[N-(3-amidinophenyl)-N-(1 -cart>oxymethylimidazol-4-ylmethyl) amino]- N-(4-isopropylphenyl)acetamide. 

1 H-NM R(DMSO-d 6 ) 6 ppm: 

1 .16 (6H, d, J=6.9Hz), 2.73-2.90 (1 H, m), 4.18 (2H, s), 4.22 (2H, s), 4.62 (2H, s), 6.60-7.20 (7H, m), 7.57-7.65 (3H, 
m), 11.92-12.01 (1H.br) 
MS(FAB, m/z): 471 (M+H) 

Example 20 

2-[N-(3-Amjdinoph^Yl)-N-f3^ hydrochloride (Compound 

m 

2-rN-f3-Amidinophen\riVN-{3-hvdroxv^ hydrochloride (Compound 77) 

[0285] To 40 mg of 2-[N-(3^enzyloxybenzyl)-N-(3<yanopheny1)am was 
added 20 ml of a saturated hydrogen chloride ethanol solution, and the mixture was sealed and allowed to react at room 
temperature for 5 hours. The reaction mixture was concentrated under reduced pressure, 20 ml of a saturated ammonia 
methanol solution was added to the residue, and the mixture was stirred at room temperature for 12 hours. The solvent 
was removed under reduced pressure, and the resulting residue was separated by aminopropylated silica gel column 
chromatography (eluerrt: methanol-dichloromethane). Methanol was added to the former desired fraction, and the mix- 
ture was acidified with dilute hydrochloric acid and concentrated under reduced pressure to give 20 mg of the Com- 
pound 76. To the latter one was added methanol, and the mixture was acidified with dilute hydrochloric acid and 
concentrated under reduced pressure to give 15 mg of the Compound 77. 

Compound 76 

[0286] 

1 H-NM FKDMSOde) 6 ppm: 

1.23 (6H, d, J*5.9Hz), 4.31 (2H, s), 4.45-4.85 (3H, m), 5.05 (2H, s), 6.80-7.55 (17H, m), 8.85 (2H, s), 9.24 (2H, s), 
10.00 (1H,s) 

Compound 77 

[0287] 

1 H-NMR(DMSO-d6) 5 ppm: 

1.23 (6H, d. J=5.9Hz), 4.31 (2H, s), 4.45-4.80 (3H, m), 6.80-7.55 (13H, m), 8.81 (2H, s), 9.22 (2H, s). 9.96 (1H. s) 
Example 21 

2-(3-Amidincx>hen^aminoVN-f4-isoprccoxvphenvnacetamide hydrochloride (Compound 78) 

[0288] 2-[N-(3-Amk3nopherry1)-N-benzy^ hydrochloride (50*mg) was dis- 

solved in 3 ml of ethanol. 5 mg of 10 % palladium on carbon was added to the solution, and the mixture was stirred at 
atmospheric pressure under a hydrogen atmosphere at room temperature for 22 hours The insoluble material was 
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removed through Celite®. and the filtrate was concentrated under reduced pressure. The resulting residue was sepa- 
rated by aminopropylated silica gel column chromatography (eluent: methanol-dichlorornethane). Methanol was added 
to the desired fraction obtained, and the mixture was acidified with dilute hydrochloric acid. The solvent was removed 
under reduced pressure to give 7 mg of 2-(3-amidinophenylamino)-N-(4-isopropoxyphenyl)acetamide hydrochloride. 

1 H-NMR(DMSO-de) 6 ppm: $ 

1 .25 (6H ( d, J=5.9Hz), 3.92 (2H, s), 4.45-4.55 (1 H, m), 6.78 (2H. d, J=8.9Hz), 6.84-6.91 (3H, m), 7.1 8-7*28 (1 H, m), 

7.41 (2H, d, J=8.9Hz), 8.75 (2H, s), 9.10 (2H, s), 9.86 (1H, s) 

Example 22 

2-(3-AmidinophenYfamino)-N-r4-fl-(1-im^ di hydrochloride (Compound 79) 

[0289] 2-(3-Amidinophenylamino)-N-[4-(4-piperidinyloxy)phenyl]acetamide di hydrochloride (70 mg) and 0.088 ml 
of triethylamine were dissolved in 5 ml of ethand, 40 mg of ethyl acetimidate hydrochloride was added to the solution, 
and the mixture was stirred at room temperature overnight. The reaction mixture was concentrated under reduced pres- 
sure, and the resulting residue was washed with chloroform and dissolved in methanol. The solution was acidified with 
dilute hydrochloric acid, and the insoluble material was removed by filtration. The filtrate was concentrated under 
reduced pressure, and the resulting residue was washed with isopropanol to give 25 mg of 2-(3-amidinophenylamino)- 
N-[4-[1 -(1 -iminoethyl)piperidin-4-yloxy]phenyl]acetamide dihydrochloride. 

1 H-NMR(DMSOd 6 ) 6 ppm: 

1.65-1.71 (2H. m), 1.96-2.09 (2H, m), 2.28 (3H, s), 3.46-3.57 (2H, m), 3.68-3.81 (2H, m), 3.96 (2H. d. J=6.lHz), 
4.58-4.68 (1H, m), 6.48-6.53 (1H, m), 6.91-7.00 (5H, m), 7.27-7.37 (1H, m), 7.54 (2H, d, J*9:1Hz), 8.60-9.35 (6H, 
m), 10.13 (1H, br-s) $ 

Example 23 & 

[0290] The following compound was prepared using the same procedure as Example 10 except acidification with 
dilute hydrochloric acid. 

2-[N-(3-Amidinopheny1)-N-(3-cartx>xym 
hydrochloride (Compound 80) 

[0291] 

1 H-NMR(DMSO-d 6 ) 6 ppm: 

1.40-1.95 (4H, m), 2.30 (3H, s), 2.83 (1 H. t, J=1 1.6Hz), 3.79-4.49 (6H, m). 4.69 (2H, br-s), 6.56-6.85 (3H. m), 6.87- 
7.40 (7H, m), 7.56 (2H t d, J=8.4Hz), 8.40-1 1.35 (6H, m) 

Example 24 

2-[N-(3-AmkJinophenvlVN-(3^rtx)xvm 
sulfate dihydrate (Compound 81) 

[0292] 2-[N-(3-AmidirK^henyl)-N-(3-carbo)cymethytoxYbenzyl)amino]-N-[4-[1 -{1 -iminoethyl)piperidin-4-yl]phe- 
nyl]acetamide hydrochloride (4.4 g) was dissolved in 50 ml of 1 N aqueous sulfuric acid solution at 50 °C. After stirring 
at room temperature for 6 hours, the resulting precipitates were collected by filtration and washed successively with 
water and acetone to give 3.9 g of 2-{N-(3-anrodinophenyl)-N-(3-carboxy 
tryl)piperidin-4-yl]pheny0acetamide sulfate dihydrate. 

1 H-NMR(DCOOD) 6 ppm: 

1.69-1.99 (2H, m), 2.00-2.22 (2H, m), 2.48 (3H. s), 2.90-3.12 (1H. m), 3.28-3.60 (2H, m), 4.10-435 (2H. m), 4.79 
(2H, s). 4.82 (2H, s). 5.00 (2K s). 6.87-7.08 (3H, m). 7.31 (2H, d. J=8.5Hz), 7.32-7.43 (1H. m), 7.46 (2H, d, 
J=8.5Hz), 7.50-7.85 (4H, m) 

Analysis Calcdfor C^HbgNsCV HjSC^ -2^0: C.53.90; H.6.13; N.12.17 
Found: C.53.78; H.6.03; N.12.14 
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Test Example 1 

Measurement of inhibitory activity for activated blood coagulation factor X 

5 [0293] Five p.l of dimethylsulfoxide solution of test compound, 375 \i\ of tris-hydrochloric acid buffer (pH 8.4) and 1 00 
>il of 1 mM S-2222 (Daiichi Pure Chemicals) aqueous solution were mixed. Then 20 \i\ of 0.6 U/ml human activated 
blood coagulation factor X (Calbiochem Corporation) in gelatin-gtycine buffer was added and the mixture was incubated 
for 10 minutes at 37 °C. The reaction was terminated with the addition of 100 ul of 60 % acetic acid and absorbance 
(405 nm) was measured. 

w [0294] The group without the test compound was defined as control and the group without human activated blood 
coagulation factor X was defined as blank. The concentration of the test compound that showed 50 % inhibition of con- 
trol (IC50) was obtained and this value was used as the index of inhibitory activity for activated blood coagulation factor 
X. Results are shown in Table 1 . 

15 Test Example 2 

Measurement of inhibitory activity for thrombin 

[0295] Five (xl of dimethylsuffoxide solution of test compound, 375 fil of tris-hydrochloric acid buffer (pH 8.4) and 1 00 
ulI of 1 mM S-2238 (Daiichi Pure Chemicals) aqueous solution were mixed. Then 20 \x\ of 2.0 U/ml human thrombin 
(Sigma Chemical Company) in gelatin-glycine buffer was added and the mixture was incubated for 10 minutes at 37 °C. 
The reaction was terminated with the addition of 1 00 jil of 60 % acetic acid and absorbance (405 nm) was measured. 
[0296] The group without the test compound was defined as control and the group without human thrombin was 
defined as Wank. The concentration of the test compound that showed 50 % inhibition of control (IC50) was obtained 
and this value was used as the index of inhibitory activity for thrombin. Results are shown in Table 1 . 



Tablet 



Compound 


Inhibitory activity for acti- 
vated blood coagulation 
factor X (nM) 


Inhibitory activity for 
thrombin (jiM) 


22 


15 


13 


52 


16 


77 


55 


4 


15 


58 


42 


100 


62 


18 


206 


65 


8 


42 


74 


19 


177 


79 


96 


308 



45 

Test Example 3 

Measurement of anticoagulation effects (plasma prothrombin time) 



so [0297] Two ul of dimethylsulfoxide solution of test compound which was put in a process tube was incubated at 37 
°C ( and 50 m' of normal human plasma (George King Bio-Medical Inc.) was mixed. One minute later, 100 ul of plasma 
prothrombin time reagent (Neoplastin Plus®. Boehringer Mannheim) was added into the mixture. Prothrombin time was 
measured with ST4 (Boehringer Mannheim). 

[0298] The group without the test compound was defined as control. The concentration of test compound that pre- 
ss longed the clotting time of control by 2 times (CT2) was obtained and this value was used as the index of anticoagulation 
activity. Results are shown in Table 2. 
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Table 2 



Compound 


Anticoagulation effect 
(HM) 


22 


0.29 


52 


0.17 


55 


0.091 


58 


0.24 


62 


0.21 


74 


0.30 



75 

Test Example 4 



Acute toxicity test 

20 

[0299] Male Wistar rats aged 7 weeks (SLC) were divided into several groups consisting of 5 rats. The test com- 
pound was dissolved at the concentration that became the administration volume as 2.5 ml/kg. The solution was admin- 
istered through the tail vein at an infusion rate of 1 ml/minute. Observations were performed at constant intervals, and 
survival rate was judged for 24 hours. Results are shown in Table 3. ^ 

25 H 



Table 3 



. 30 



Compound 


Administration dose 
(mg/kg) 


Death case 


62 


30 


0/5 



Claims 



35 1 . A 3-amidinoaniline derivative represented by the general formula: 



40 




45 wherein R represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a cycloaikyl -substituted lower 
alky I group, a hydroxy-substrtuted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have 
an aryl group as a substituent a lower alkoxy-substituted lower alkenyl group which may have an aryl group as a 
substrtuent, an aryl -substituted lower alky! group which may have from one to three substftuents selected from the 
group consisting of a hydroxy group, a lower alkyl group, a lower alkoxy group a hydroxy- substituted lower alkoxy 

so group, an aryl -substituted lower alkoxy group, a carboxy-substrtuted lower alkoxy group, a lower alkoxycarbonyl- 

substrtuted lower alkoxy group, a carboxy-substituted lower alkenyl group, a lower aJkoxycarbonyl -substituted lower 
alkenyl group, a carbarroyl-substituted lower alkoxy group, a carboxy group, a lower aikoxycarbonyl group, a lower 
alkytsutfonyl group, a sulfamoyl group and a halogen atom, a group represented by the general formula: 

55 
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A 



5 




wherein A represents a lower alkylene group; and the ring Z fused with the benzene ring represents a 6-membered 
aromatic heterocyclic group which contains one or two nitrogen atoms in the ring; or a group represented by the 
general formula: 



I 



15 




SO 

wherein A represents a lower alkylene group; B represents a hydrogen atom, a lower alkyl group, a carboxy -sub- 
stituted lower alkyl group, a lower atkoxycaibonyl-substituted tower aJkyl group, a carbamoyl-substituted lower alkyl 
group or an aryl-substituted lower alkyl group which may have a hydroxy group or a lower alkyl group as a substrt- 
uent; and D represents a hydrogen atom or a lower alkyl group; R 1 represents a hydrogen atom, a hydroxy group, 
25 a lower alkyl group, a hydroxy-substrtuted lower alkyl group, a lower alkoxy group which may have an aryl group as 
a substituent or a halogen atom; Y represents a single bond or an oxygen atom; and R 2 represents a lower alkyl 
group or a group represented by the general formula: 




wherein n represents 1 or 2; and T represents a hydrogen atom or a group represented by the general formula: 

35 

-C(=NH)-W 

wherein W represents a lower alkyl group; or a pharmaceutically acceptable satt thereof. 
40 2. A 3-amidinoaniline derivative as claimed in claim 1 , represented by the general formula: 



45 




so wherein R represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a cydoalkyl -substituted lower 
alkyl group, a hydroxy-substrtuted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have 
an aryl group as a substituent a lower alkoxy-substituted lower alkenyl group which may have an aryl group as a 
substituent an aryl-substituted lower alkyl group which may have from one to three substrtuents selected from the 
group consisting of a hydroxy group, a lower alkyl group, a lower alkoxy group, a hydroxy-substrtuted lower alkoxy 

55 group, an aryl-substituted lower alkoxy group, a carboxy-substituted lower alkoxy group, a lower alkoxy carbon yl- 
substrtuted lower alkoxy group, a carboxy-substituted lower alkenyl group, a lower aJkoxycarbony I -substituted lower 
alkenyl group, a carbamoyl-substituted lower alkoxy group, a carboxy group, a tower aJkoxycarbonyl group, a lower 
alkyteuHonyl group, a sulfamoyl group and a halogen atom, a group represented by the general formula: 
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A— 




wherein A represents a lower alkylene group; and the ring Z fused with the benzene ring represents a 6-membered 
aromatic heterocyclic group which contains one or two nitrogen atoms in the ring; or a group represented by the 
general formula: 



I 




B 



wherein A represents a lower alkylene group; B represents a hydrogen atom, a lower alkyl group, a carboxy-sub- 
stituted lower alkyl group, a lower alkoxycarbonyl-substituted lower alkyl group, a carbamoyl-substituted lower alkyl 
group or an aryl-substituted lower alkyl group which may have a hydroxy group or a lower alkyl group as a substit- 
uent; and D represents a hydrogen atom or a lower alkyl group ; Y represents a single bond or an oxygen atom; 
and R 2 represents a lower alkyl group or a group represented by the general formula: 




wherein n represents 1 or 2; and T represents a hydrogen atom or a group represented by the general formula: 

-C(=NH)-W 

wherein W represents a lower alkyl group; or a pharmaceutically acceptable salt thereof. 
A 3-amidinoaniline derivative as claimed in claim 2, represented by the general formula: 




wherein R a represents a lower alkenyl group, an aryl-substituted lower alkyl group which may have from one to 
three substrtuertts selected from the group consisting of a hydroxy group, a lower alkyl group, a lower aJkoxy group, 
a bydroxy-substituted lower aJkoxy group, an aryl-substituted lower aJkoxy group, a carboxy-substituted lower 
aikoxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy- substituted lower alkenyl group, a 
lower alkoxycarbonyl-substituted lower alkenyl group, a carbamoyl-substituted lower alkoxy group, a carboxy group, 
a lower alkoxycarbonyi group, a lower aJkylsutfonyl group, a surfamoyl group and a halogen atom, a group repre- 
sented by the general formula: 
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A— 




wherein A represents a lower alkylene group; and the ring 2 fused with the benzene ring represents a 6-membered 
aromatic heterocyclic group which contains one or two nitrogen atoms in the ring; or a group represented by the 
general formula: 




B 



wherein A represents a lower alkylene group; B represents a hydrogen atom, a lower alky! group, a carboxy-sub- 
stituted lower alkyl group, a lower alkoxycarbonyl-substituted lower alky I group, a carbamoyl-substrtuted lower alkyl 
group or an aryl-substituted lower alkyl group which may have a hydroxy group or a lower alkyl group as a substit- 
uent; and D represents a hydrogen atom or a lower alkyl group ; Y represents a single bond or an oxygen atom; 
and R 2 represents a lower alkyl group or a group represented by the general formula: 




wherein n represents 1 or 2; and T represents a hydrogen atom or a group represented by the general formula: 

-C(=NH)-W 

wherein W represents a lower alkyl group; or a pharmaceutical ly acceptable salt thereof. 
4. The 3-amidinoaniline derivative as claimed in claim 3, represented by the general formula: 




O^COOH 



or pharmaceutically acceptable salt thereof. 

5. A pharmaceutical composition comprising the 3-amidinoaniline derivative or pharmaceutically acceptable salt 
thereof as claimed in claims 1 , 2, 3 or 4. 

6. An activated Wood coagulation factor X inhibitor which comprises, as an active ingredient the 3-amidinoaniline 
derivative or pharmaceutically acceptable salt thereof as claimed in claims 1 , 2, 3 or 4. 
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. A method for the prevention or treatment of thromboembolic diseases which comprises administering the 3-amidi- 
noaniline derivative or pharmaceutical^ acceptable salt thereof as claimed in claims 1, 2, 3 or 4. 

. A use of the 3-amidinoaniline derivative or pharmaceutically acceptable salt thereof as claimed in claims 1, 2, 3 or 
4 for the manufacture of a pharmaceutical composition for the prevention or treatment of thromboembolic diseases. 

. A process for the manufacture of a pharmaceutical composition for the prevention or treatment of thromboembolic 
diseases, characterized in the use, as an essential constituent of said pharmaceutical composition, of the 3-amid- 
inoaniline derivative or pharmaceutically acceptable salt thereof as claimed in claims 1 , 2, 3 or 4. 

0. A 3-cyanoaniline derivative represented by the general formula: 



wherein R 3 represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a cycloalkyl-substituted lower 
alkyl group, a hydroxy -substituted lower alkyl group, a lower alkoxy-substituted lower alkyl group which may have 
an aryl group as a substituent, a lower alkoxy-substituted lower alkenyt group which may have an aryl group as a 
substituent an aryl -substituted lower alkyl group which may have from one to three substituents selected from the 
group consisting of a hydroxy group which may have a protective group, a lower alkyl group, a lower alkoxy group, 
a hydroxy-substituted lower alkoxy group, an aryl-substituted lower alkoxy group, a carboxy-substituted lower 
alkoxy group, a lower alkoxy carbon yl-substrtuted lower alkoxy group, a carboxy-substituted lower alkenyl group, a 
lower alkoxy-carbonyl-substituted lower alkenyl group, a carboxy group, a lower alkoxycarbonyl group, a lower 
alkylsurfonyl group, a surfamoyl group and a halogen atom, a group represented by the general formula: 



wherein A represents a lower alkylene group; and the ring 2 fused with the benzene ring represents a 6-membered 
aromatic heterocyclic group which contains one or two nitrogen atoms in the ring or a group represented by the 
general formula: 



wherein A represents a lower alkylene group; B 1 represents a hydrogen atom, an amino-protective group, a lower 
alkyl group, a carboxy-substituted lower alkyl group, a lower alkoxy-carbonyl-substituted lower alkyl group or an 
aryl-substituted lower alkyl group which may have a hydroxy group or a lower alkyl group as a substituent; and D 
represents a hydrogen atom or a lower alkyl group; R 4 represents a hydrogen atom, a lower alkyl group, a protected 
hydroxy-substituted lower alkyl group, a lower alkoxy group which may have an aryl group as a substituent or a hal- 
ogen atom; Y represents a single bond or an oxygen atom; and R 5 represents a lower alkyl group or a group rep- 
resented by the general formula: 




R 3 



A— 





e 1 
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wherein n represents 1 or 2; and P represents a hydrogen atom or an amino-protective group ; or a salt thereof. 

70 
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